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SECnOK 1 
SCOPE 


l.l INTRODUCTION 

Tha NASA 6SPC LaDdsat-D Projact la davaloplag a Data Managaaanc Syataa (DMS) to 
prerida a varlacy of atandard iaaga prrodueta frooi tha thanacic aappar (TM) and 
"aultlapaccral acaimar (MSS) loatruMata. Tha major digital laMga procaaalng 
fxmctlooa to ba parfotmad bj tha IRiS Includa: acraanlag laagax7 for quality, 

datarBiaiog cloud coTor, applyiog radioaatrie corractloua, coaputlog aata of 
gacmatrie corraetiona eorrcapoBdlog to diffarant aap projactiona, and applying a 
aat of gaooatric corraetiona (including raaaapling tha data uaing aithar cubic 
convolution or naaraat neighbor tachniquaa and praaanting tha data in aithar a 
apaea oblique mareator, univeraal tranararaa aercator, or polar ataraographie 
projection)* One of tha outputa froa tha DMS la partially procaaaad MSS data 
(radioaatric corraetiona applied and gaonatrie correction natricea for two 
projact Iona appended) which la recorded on BOT~AM tapaa* An HDT-AM ia a 

28-track or 14-track high danaity Capa. 

Thla apeclflcatlon aatabliahaa the raquireaanta for the fomat of tha Landaat-D 
BST-AK product. Thaaa raquireaanta rapraaant both darivad and allocated 
raquireaanta from tha CSFC Specification for tha Landaat-0 Syatan, 
• CSPC-430-D-100B. 

Thia docuaant ia part of the Landiat-D Data Format Control Rook. It ia one of 
aavaral appandicaa to Voluae VI, which deacribe Che format of Landaac-D and 
Landsac^ Prime producca. 
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1.2 PURPOSE 

Tht purpose of this document Is to define the format of the HOTs which contain 
partially processed LandsatsH) and D Prime MSS image data. This format is based 
on and is compatible with the existing format for partially processed Landsat**3 
HSS image data BDTs (as delineated in IFF ICO-ZOl). 

This document and those cited in Section 2 provide complete specification of the 
HUT'AM data focmat and should be followed in uti3.1zing and interpreting the 
format of these tapes. 

s 

1.3 APPLICABILITY 

This document applies to all Landsat-D and D Prime partially processed HSS data 
tapes recorded by the DHS as an output of initial image processing and to all 
copies of all or parts of these tapes. The formsts for the HOTs which contain 
partially and fully processed Landsat'D Prime TM data are defined in other Data 
Format Control Book Appendices (UDT-AT in Appendix A» GES 10033; UDT-PT in 
Appendix B, GES 10034). 
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SECTION 2 

APPLXCAILB DOCUMENTS 


2.1 GOVERNMENT DOCUMENTS 

a. IPF-ICD-201 

Intarfae* Control Docuaant botvoon tb« laago Procosaing Facility 
and EDC Digital Imaga Fcocaaalng Syataa for Laadaat: Partially 

Proceaaed Moltlspaetral Scanner High Danalty Tap# (HDT-AM/AMC) 

2.2 GENERAL ELECTRIC DOCUMENTS 

a. SVS 10126 

Data Fozsat Control Book, Voluac V, Payload 

b. SVS 10127 

Data Fomat Control Book, Voluaa VI, Products 

c. CES 10033 

Landsat**0 Data Foraat Control Book, Vol. VI, App^tidlx A (HDT^AT) 

d. GES 10034 

Landsat'-D Data Fonat Control Book, Vol. VI, Appendix B (BDT-PT) 

2.3 OTHER DOCUMENTS 
Kona 


2-1 



ORIQtNAL ® 
QP POOR QOALrPr 


SECTION 3 

PEODUCT DESCRIPTION 


3.1 RECORDED-DATA PORHATS 

PArtiallp proctaicd Laadaat'~D aod D Prlaa MSS data and IRIG^A cIm coda data 
will ba racordad oo BDT>AM tapaa utlllxlog Marcis-BoaaTvall Modal No. 2879->L 
high danalty digital tapa racordan. Tha fotaattlag parfotaad bp thaaa 
racordara (l<a., tra^ aaalgnmanta, packing danalty, framing, randomizing, and 
arror corraction capability) ara apaelflad In tha Data Format Control Rook, 
Voluaa VI: Producta (rafaranca paragraph 2.2.b). Thla appandlx doaa not Includa 
any 'rafaranca to tha racordar fomatting procaaa. 

3.2 TAPE FORMAT 

Each HDT-AM tape la arranged In band aaquentlal (BSQ) format. A I4»track BDT~AH 
can contain up to about 45 acanaa, while a 26-track HDT-AM can contain up to 
about 180 acanaa (tha abaoluta aazlaua eapacltlaa ara about 2SZ larger). In 
order to facilitate tranafar of data from 28-track to 14-track tapaa, tha data 
on a phyalcal 28— track tapa la blocked In "logical" HOT— AM tapaa, where each 
portion of tha data known aa a "logical" HOT-AM tapa will fit onto a aingla 
14-track tapa. In actual practlca a logical la raatrlctad to a maximum of about 
34 acanaa due to the hardware configuration uaad to generate the tapaa. There la 
io raatrlctlon on tha minimum number of acanaa In a logical. However, there will 
alwaya ba only one logical on a phyalcal 14-track HDT-AM tape, .and no more than 
five logleala on a phyalcal 28-track HOT-AM tapa. Integral acanaa will not ba 
divided baewaan logical tapes. 
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Each logical HDT-AM tapa eoacaloa a eapa dlraecory appaarlng at the heglaalaif, 
felloved bp data la the tollowliig order for each head of each 00000 : header, 

aaclllarp, aoaetatloa, preaable/flllar, laage, trailer, aod aore preaabla/ filler 
(aaa Figure 3.2-1). Due to the atartlng aod atopplog of BDT-AM ti^ea vfaleh vlll 
oecaealooally be oaeoaearp durlog their geoeratloo, data gape vlll occur. They 

I 

vlll appear only becueen aeeoaa aod ueually will occupy only a fev locbea of 
cape. 


3.2.1 TIME CODE 

The HDT-AM contaloa a loagicudloal tlaa crack (vlch ciae eoaetoolcally 
lacraaaltig) on aualllary track ouaber 1 that provldeo aa Index to the loeatioo 
of laage data oa Che UST. The tiae la recorded in the UtZG-A foraac (reference 
paragraph 2. 2. a) and haa a tlaei reaolutloa of tanch of a aaeond. The ten- 
characcer clae code providea hundreda, teoa, and unite of the day of the year; 
tana and unita of houra; tana and unite of ainucea; and tana, ualca, and concha 
of aeconda. The clae code glvea Che ualTeraal Clae ac vhleh Che daca vaa 
recorded on Che original HDT-AM cape and la uaed to correlate laage daca to 
aequenclal poaltlon on Che EUDT (for exaaple oa Che CHIT). The dee code aay be 
diaeontlnuoua betveen daca iatervala and during daca gape. All ocher reglona of 
Che cape. Including preaabla/ filler, vlll have clae code recorded. 

3.2.2 MlJOk FRAME CONVENTIONS 

All the InforaaCloa on Che cape la organlaed Into aajor fraaea. Every aajor 
fraaa la 3232 bycaa In langch aod la divided Into eight alnor fraaea of equal 
alxe. Theae valuaa ere conacant for all parca of all HDT-AM cape a, la no caae 
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Figure 3.2-1. Layout of en HDT-AM 
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will partial aajor or iilDor fraaaa occur. Tha aoqoaoca of cho aajor fraaaa on 
Cho tap# la ahown io Figure 3.2-2. 

Approxlaatalp 3000 sajor fraaaa of prtaabla/flllar pracodo aaeh logical tape 
directory. Tha logical tape directory la one aajor fraaa long. Follovlag each 
logical tape directory la a aet of aeeuei, ecch ooe cootalnlag four taagaa. 

Each image cooalata of: 

1 major frame of header data 

26 major fraaaa of ancillary data 

2 mojor fraaaa of annotation data 
158 major fraaaa of praaable/f lllar 

2400 aajor framea of Image data 
I a^Jor frame of trailer data. 

Between each image In a acane and between tha laat laage la one aeena and tha 
flrat laage In the nert acene there will be aora than 350 major fraaaa of 
preaabla/f lllar. Figure 1.2-3 ahowa the apaclng and data relatloaahipa. In caaea 
where data gape occur, greater than 350 aajor fraaaa of praaabla/ filler will 
praroda the gap and approximately 3000 aajor fraaaa of praaabla /filler will 
follow the gap. 

Fur -til typaa of aajor fraaaa except praaable/f lllar and laage data a paraaett-r 
caJlad tha CHECKSUM la coaputad. The four-byte (32-blt) CHECKSUM la computed on 
32-blt aegaeota of data eoaaaoclng at tha bouadar> baevaan tha minor fi*aae type 
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IM&-A 
TIKE CODE 


«] 


[1 1 PREAKBLE/riLLErt j 


PREAMBLE/FILLER 

PREAMBLE/ FILLER 

PREAKBLE/FILLER 

P1£AMBL£/FILL£R 

PREAKBLE/FILLER 

PREAMBLE/nLLER 

PREAMBLE/FILLER 

PREAMBLE/FILLER 

TAPE DIRECTORY 

HEADER 

ANCILLARY 


ANCILLARY 

ANNOTATION 

ANNOTATION 

PREAMBLE /FILLER 

PREAMBLE /FILLER 

IMAGE 


L-AGE 


TRAILER 


PREAMBLE /FILLER 




PREAMBLE /FILLER' 
PREAMBLE /FILLER 



PREAMBLE/FILLER 


PREAMBLE/ FILLER 


PREAMBLE /FILLER 


PREAMBLE /FILLER 


PREAMBLE/FILLER 


PREAMBLE /FILLER 


HEADER 


ANCILLARY 


APPROXIMATELY 
3000 MAJOR FRAMES 
lOF PREAMBLE/! liUa 


EXACTLY 156 

MAJOR FRAMES OF 
PREAMBLE/F ILLER 


GREATER THAN 350 
MAJOR FRAMES OF 
PREAMBLE/FILLER 


LESS THAN 5 FEET* OF TAPE 
NO TIME CODE IS RECORDED 


APPROXIMATELY 
3000 MAJOR FRAMES 
OF PREAMBLE/FILLER 


•FOR 28-TRACX TAPE. ON 
14-TRACK TAPES A GAP 
CAN OCaTY UP TO 30 FEET 


Flgurt 3.2-2. Syabollc Illuifracloti of Ch« Tlac Cod* Track 
and Other Recorded Data 



IMAGE 


imag;: 

V 


original PAQie r - 

QUaC^. 


N 


PREAMBLE FILLER 


HEADER 


ANCILLARY 


ANCILLARY 


ANNOTATION 


ANNOTATION 


JREAJOLE/FmER 


PREAMBLE/FTLLER 


PREAMBLE/FILLER 


PREAMBLE /FILLER 


PREAMBLE/FILLER 




IMAGE 


IMAGE 


IMAGE 


IMAGE 


TRAILER 


PREAMBLE /nLLER 


PREAMBLE /FILLER 






PREAMBLE /FILLER 
HEADER 


1 1 MAJOR FRAME 


26 MAJOR FRAMES 
2 MAJOR FRAMES 


EXACTLY 

158 MAJOR FRAMES 


2400 MAJOR FRAMES 


1 MAJOR FRAME 


greater than 350 
MAJOR FRAMES 


IH-1 


Figure 3.2-3. Rcpreientaclon of Spacing BcCvaen MSS laages 
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eo4« tha alphaauMrtc 4«cat t^Mit tiM alx bptta (it kiti) ot ataadaN 
IdaatlfieatiM lafotMCloa at tha Wigiaaiag af aaeh alaar fraaa ara aot iaeludad 
la tha aaa^utatlaa af tha dBOUUH. Tha CMECXSIM la plaead la tha aajar fraaa 
fallawlai tha dau flalda* tha apaelfle laeatlaa la ladleatad la tha daaeriptlaa 
of aaeh aajar fraaa tjpa (paragraph S*3)« Tha OUacstM eaaputatlaa la parfanaad 
oalp aa tha data which praeadaa It la tha aajar fraaa (l*a.» tralllag lara fill 
la oat laeludad}* 

Tha CHZCXSIAi, far a aarlaa of data bptaa, la coaputad by parfemiag aueeoaalwa 
IXCLDSin Ola (ZOt) hatwaaa tha four bytaa of CHECKSUM aod a four byta data 
block, fallowad by a CHECKSUM bit rotatiea. Tha eoaputatloo la aguivalaat to 
v.ha followlm oat of procedural atapa: 

CIECKSUK • 0 

DO rot Z * 1 to R (whora 4N la tha ouaibar of bytaa to ba ehockad) 
CHECKSUM - CHECKSUM ZOI DAIA(I) 

CHECKSUM - KOTATI (CHECKSUM, 1 IIT UFT) 

KNDOO 

whora KOTATE Maaat 


MSB 31 


0 LSI 


◄ BIT 0 THRU IIT 30 MOVED 1 BIT TO 



BIT 31 MOVED TO BIT 0 
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3.2.3 KIHOl niAME CONVEHTIONS 

Ivvry alnor tttm la 404 bjtta la Itagch for all HDT*4K tapaa. Tha 398*byta 
data flald la pracadad by alz bytaa of ataodard Infonatloa: four bytaa of 

fraae aynchronizatlon, ona byta of alnor fraaa count, ai^ ona byta of alnor 
fraaa typa coda* la addition to tba atandard lafotaatlon tha data flald In 
laaga typa alnor fraaaa la pracadad by alz bytaa of acaa Una Idenclflcatlon 
(SLZO). Tharafora, laaga alnor fraaaa vUl contain 12 bytaa of atandard 
Inforaation and 392 bytaa of (plzal) data. 

3. 2. 3.1 Fraaa Synchronization 

A 32-blt pattarn, 11 111 010 111 100 110 011 010 000 000 OOO (FAF3 3400 HEX), 
rapaatad at tha baginning of aaary alnor fraaa, provldaa fraaa aynchronlzatlon. 
Tba nost aignlflcant bit occura flrat and la tha laf t-naost bit of tha- pattern. 
In flguraa depleting oajor fraaaa tbla pattam la referred to aa the SYNC 

a 

pattern* 

3. 2. 3. 2 Minor Frame Count 

Within each aajor fraaa tha binary alnor fraaa count starta at zaro and 
contlnuaa in aequanca until Ita value cquala aevan. Under no clrctiaatancc la 
tha minor fraaa count react to zaro or. any other nuaber until the end of tha 
major frame. 

3. 2. 3. 3 Minor Frane Typa Code (MFTC) 

Tha minor frame typa coda la a number that deflnaa the typa of data vlthln a 
minor fraaa. Each minor fraaa contalna one' of aeven typaa of Information. Tha 
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M?TC byta conalata of tvo Idontlcal thror-blt data vorda (H^ ■ V 2 }« and ?vo 
Idantical ona-bit parity worda (P^ ■ P 2 ) which prorida aiocla~bit**arror*’ 

eorracting capabilitiaa. Tha codaa uaad ara: 


BEXADEaMAL 


DATA TYPE VALUE 

Preaable/Fillar CO 
Tapa Dlrectocy 09 
Header 12 
Annotation DB 
Ancillary 24 
Zaage E9 
Trailer F6 


Where: 


OCTAL 

VALUE 

BINARY 

REPRESENTATION 

300 

1 

1 

0 0 0 

0 0 0 

Oil 

0 

0 

0 0 1 

0 0 1 

022 

0 

0 

0 1 0 

0 10 

333 

1 

1 

0 1 1 

0 1 1 

044 

0 

0 

10 0 

10 0 

355 

1 

1 

1 0 1 

1 0 1 

366 

1 

1 

1 1 0 

1 1 0 


• 






^2 

V 

1 

V 

2 


■ thrae'^bit MFTC word number 1 

■ three-bit MFTC word number 2 
Pj^ ■ parity bit for 

P 2 “ parity bit for W 2 


3. 2. 3. 4 Data Representatlona 

In addition to binary coded data and information in standard ASCII format, four 
special formats, detailed in the following paragraphs, are utilized to represent 
fixed and floating point numbers. In all cases the order of the bytes is as 
shown, that is, no byca-swapping is performed. 


3. 2. 3. 4.1 Fixed Point Binary Format <FP) 

This format is used in ancillary major frames 1 and 2 and in the header and 
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trailer aajor ftmmm, A auabar is rapresaatad la four bytaa, as foUova: 



FI2ED POINT BDJART FORMAT (FPl 


♦RC8iai)-<>(*»*), IC-I 
BITS 30:0— ♦MAGSITUDE 


NOTE: Bagaclra aumbars (alga bit ■ I) are reprasaacad in two's compleacac 

fOXB. 

3. 2. 3. 4.2 Floating Polat Biaary Foraat (FL) 

This focBst la uaad la aaclllary oajor fraaes 1 and 2 and In tha trailar aajor 
fraaa. This foxaat la also eoaaoaly eallad tha lotkg praclslon (double word) 

fonat. A aombar la raprasentad la eight bytes, as fellows: 

MSB 63 62 56 55 48 47 40 39 32 



FLOAIINC POINT BINART FORMAT (FL) 


BIT 63— i-S(SICN)-0(+), l(-) 

BITS 62:56— nPOHEHT, RANGE OF-64 THROUGH 4«3. TREATED AS EXCESS 64. 

BITS 55:0— ^FIACTION MAGNITUDE, 14 HEXIDECIMAL DIGITS. THE VALUE IS FOUND 
BT MJLIIFLYING THE FRACTIONAL PART BT TEE POWER OF 16. 
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NOTE: Th« FL forut docs not utilise tvo's eoaplcmcnt notation. 

3. 2. 3. 4. 3 Sintlc Precision Floatina foint Binary Fornat (FLS) 

This foraet is used in ancillary najor francs I and 2 and in thu header najor 
franc. A nunber is represented in four bytes, as follows: 



LSB 


BIT 31 »-S(SICN)-0(+), l(-) 

BITS 30:24 ^EJEPONENT. EAN(3 OP -64 THROUGH +63. TREATED AS EXCESS 64. 

BITS 23:0 FRACTION MAGNITUDE, 6 HEXIDECIMAL DIGITS. THE VALUE IS FOUND 

8T MULTIPLTINC THE FRACTIONAL FART DT THE POWER 0? 16. 


NOTE: The FLS fomat docs net utilise evo's eonplcncnt notation. 
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3. 2. 3. 4. 4 rix«d Point Toraat for HRS Grid VRS Lint Coord^aatM, ot Grid 

Fill Count! 

This forut is us«d in saclllsxy asjor frsaos 3 through 18. A nuabor is 
rsprssoatsd in four hytss, so follovs: 


MSB 31 30 26 23 18 17 15 8 7 0 lSB 






1 

1 




1 

1 



. • 

— ■ 

1 

I 

1 

s 



.1 

1 

1 

— J 



— L 

■1 

i 


BINARY POINT 

GRID PIRZL, GRID 7.INE COORDINATE, OR GRID FILL COUNT FORMAT 

BIT 31— ^(SIGN)-0(+), l(-) 

BITS 30:18— ^rjTEGER MAGNITUDE 
BITS 17:0— ^FRACTION MAGNITUDE 


NOTE: Nsgativs nuabsrs (sign bit • 1) srs rcprsscntsd in two's coaplsasnt 

font (of tho incsgsr and fraction flald togather). 

3.3 MAJOR FRAME TYPES 

3.3.1 PREAMBLE/FILLER 

Prssabla/filler is placed on a tape prlaarily to ensure the proper operation of 
the recorder in the playback soda and to separate each image. Each minor frama 
of praaable/filler begins with the six bytes of standard identification data 
(sync pattern, minor frame count, and minor frame type code) and is completed 
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with th« pr««abl«/ filler pectem, which eoneitci of elttraatiag !*• end O's 
( 10101 01 OlOlO...). Thii pottora is ropootod o&til the eoaploto aojor fr«M is 
fillody.aa ahowQ ia Fifuro 3>>>1» 

3.3.2 TAPE OZ&ECTORT DATA 

Tho logical tape diraccory coaaiaca of oaa aajor fraaa coacainiag aa 
alphanuaarie deacripcioa of cba "logical” Capo. Tha daacripcioa coacaiaa 
inforaacioa such as Cha logical HDT idaatiflcacioa auabor» daca of ganaracioa» 
aec. Each ainor fraaa of cha capo dlcaccory bagiaa vlch Cha six bycaa of 
■caadard ideocifleacloa inforaacioa, followed by Cha cape dascriptloa aad aero 
fill. A aajor fraaa of Capa dlraccory is shown in Figure 3.3-2. Table 3.3-1 
lisca specific icaas chac are found in the tape diracCory. A Capa dlraccory 
appears ac cha beginning of cha Capa; on a 28-crack high danslcy Capa addiclonal 
Capa dlreccorlas aay appear, splleclng cha daca Inco aulclpla "logical" HOT-AM 
Capas. Each "logical" HDT-AM Capa fics onco a single 14-crack high densicy 
Capa. Scenes are noc diwidad bacvaan logical capes. 

Tha corralaclon bacvaan Cba axcamal cape label and Cha logical cape idanciflar 
is as follows for various circuascancas: 

a. For an original 28-crack HDT cha cape label is cha saoe as cha 

Idsnciflar of cha flrsc logical on chac physical Capa. 

b. For 14-crack HlTTs (which are all copied fron 28-crack HOTs) Cha cape 
label is Cha same as cba cha logical idanciflar. 

c. A whole cape copy will have a Capa label which is idanclcal Co Cha 

cape label of ics paranc szcspC Ic will concaln a "C" Co indlcaca chac 
ic is a copy. 
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3232 blca 


i8 bits ^ ——^84 iif) 

► (»• »ytM) 

32 bits ' 3 bits 8 bits — 

Minor 

SYNC Minor fraao 

Pattern Prase Type Binary Field of 10101010... 10101010101010 

Count C 


sy:?c 

Minor 

Pattern 

1 

Frase 
1 Count 



Binary Field of 10101010. . .10101010101010 


SYNC 

Pattern 



Minor 

Frase 

Type 

Code 


Binary Field of 10101010... 101010 10101010 



Binary Field of 10101010.. .10101010101010 


SYNC 

Pattern . 

Minor 

Frase 

Count 

Miner 

Frase 

T:rre 

Cede 

1 

I 

Binary Field of 10101010. . .10101010101010 ! 


1 


1 Minor i 

! SYNC 


1 '*•*=• ! 

j Pattern 

Frase 

! “yp« 1 

1 

Count 

' Code 1 


,10101010101010 


1 

s y::c 

\f4 ^ 

j Pattern 

Fra 

Cou 


; Minor ; 

i Binary Field of 10101010. .. 10101010101010 

' Cede I 



Binary Field of 10101010. . .10101010101010 


rigur. 5.3-1. Oo. lUJor Fr« of Pr.Mbl./»lH.r 
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— 3232 blti 



48 bits 






(398 bytes) 


32 blti^ 

8 blTs 

8 bits 



STOIC 

Pactera 

Kiaor 

Trane 

Count 

YUaor 

Trane 

Type 

Code 

40 Bycee of 
Tape Directory 

Data 

i- 

4 Bytes 

of 

CHECXSUK 

354 Bytes 
of 

Zero Till 

"1 


Sat Tablt 3.3-1 


STOIC 

Pattern 

Kiaor 

Trass 

Count 

Minor 

Trane 

Type 

Code 

Minor Trar.e C Repeated 


ST^•C 

Paettra 

Minor 

Trane 

Count 

Minor 

Trane 

Type 

Code 

Minor Trane 0 Repeated 


S7b*C 

Pattern 

Minor 

Trane 

Count 

Minor 

Trane 

Type 

Cods 

Minor Trane 0 Repeated 

, 

ST.IC 

Pattern 

Minor 

Trane 

Count 

Minor 

Trane 

Type 

Code 

Minor Trace 0 Repeated 


si:cc 

Pattern 

TM.ner 

Trane 

Count 

Minor 

Trane 

Type 

Code 

! 

Minor Trane 0 Repeatsd j 


STOIC 

Pattern 

Minor 

Trane 

Count 

1 Miner 
Trane 
Type 
Code 

1 

Minor Trane 0 T.epea tec ! 

1 

— 1 


SYNC 

Pactam 

Minor 

Trane 

Count 

Minor 

Trane 

Type 

Code 

i 

Minor Trane 0 Repeated 

i 


Figure 3.3-2. One Major Frame of Tape Directory 
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TAblii 3. >*1. Logical Tapa Directory Data Elraesta 


A. Tape Identification 
BYTES DATA 


DESCRIPTION 


1-2 

L 

N 

3-4 

M 

H 

5-6 

A 

T 

7-8 

Y 

D 

9-10 

r 

D 

11 - 12 

X 

X 

13 - 14 

¥ 

¥ 

15 - 16 

¥ 

¥ 

17 - 18 

¥ 

¥ 

19 - 20 

¥ 

¥ 

21 - 22 

Day 

>!on 

23 

Tr 


24 


XXX 


25 - 40 



Logical Tape Identification - contains 20 ASCII 
bytes of tape identification: 

"L" ■ Landsat mission designator 
N • Mission Number (4 for Landsat-D» 5 for 
Landsat "D* , 0 for these logicals con- 
taining both Landsat-D and D Prime) 

"M" • MSS sensor type 

"HA” ■ Tape type designator for HDT-A 

TT • Last tvo digits of year (00-99) 

DDD ■ Day of year (001-366) on which original 
HDT-AM tape was generated 
XX • Unique identifier (1-99) for each logical 
generated on day DDD 
% " blank 


Date of Tape Generation - contains the date in binary, 
where Yr is the last two digits of the year. (Tor a 
copy tape this contains the date the original was 
generated.) 

Source of HDT-AM production - hardware string used 
to generate tape: 

001) . • MIPS #l 

002) : - MIPS #2 

003) J - MIPS #3 

Software Version Nund^er - 16 ASCII b'vtes 


41 - 44 
45 - 398 


XXX XXX 
XXX XXX 

1 000 1 000 


C3ECR5DM value for bytes 1-40 of Tape Directory 
Zero Fill (not used) 
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Th« part of cho tap« dlroctory which coocalaa eh« fOMratlon date will aot ha 
chanaad during cha copy procaaa, it will always contain the data on which the 
original was ganaratad* 

3.3.3 BAND HEADER DAIA 

Tha band haadar contains infomation associatad with a particular band of image 
data. This infonation dascrlbaa cha coodltlona under which tha iaatga was 
recorded and cha foraats used. Figure 3.3*3 illustrates a major frsaa of header 
data. 

Haadar data are subdivided into five groups: 

a. Image idantlflcaclon 

b. Spacecraft description 

e. Time of exposure and HRS designator 

d. Data Identification and charaetariscica 

e. Special purpose fields. 

The data alaaants of chase groups are listed in Table 3.3-2. Unless otherwise 
noted, all alphanumeric data in the header is ASCII encoded and all numerical 
"counts” are encoded in binary. 

3.3.4 ANCILLARY DATA 

The ancillary data provides gcooetric correction information which enables 
partially processed imagery to be fully processed at a later date, i.e., to go 
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Minor 


48 bite 

^ w 


3232 bits 

fltaa bite) 

— n*. 

Franc 




(393 brtes) 



^ ^ — 
32 bite ibltf 

8 bits 



* 


A 

SYNC 

Minor 

Mlaer 

Franc 

31b Bytes of 

4 Bytes 

34 

Bytes 

44 Bytes 
of Tape Olrec- 

V 

PatcerB 

Frane 

Type 

Band Header 

of 

of Zero 

tory Data 



Count 

Code 

Data 

CHECrsm 

Pill 










S«« Tablt 3.3-2 


SYNC 

Minor 

Minor 

Franc 

Minor Franc 0 Repeated 

Pattern 

Frano 

Type 


Count 

Code 



SYNC 

Minor 

Minor 

Frane 

Minor Frane 0 Repeated 

Pattern 

Frane 

Type 



Count 

Code 

• 


SYNC 

Minor 

Minor 

Franc 

Minor Frant 0 Repeated 

Patten 

Frame 

Type 



Count 

Code 



SYNC 

Minor 

Minor 

Frane 

Minor Frane 0 Repeated 

Patten 

Frane 

Type 



Count 

Code 



5 

SYNC 
Part an 

Minor 

Franc 

Count 

Minor 

Frane 

Type 

Code 

Minor Frane 0 Repeated 



6 

SYNC 

Patten 

Minor 

Frane 

Count 

Minor 

Frane 

Type 

Code 

Minor Frane 0 Repeated 


• 

7 

SYNC 

Pattern 

Minor 

Franc 

Count 

Minor 

Frane 

Type 

Cede 

Minor Frame 0 Repeated 


Flgur* 3.3-3. Ont Major Franc of Reader 
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Tabic 3.3-2. Header Data Elcaence 
A. Inaee Identification 


BTTES r*".. 


PESOtlPTIOH 


1 - 2 
3-4 
5-6 
7-8 
9-10 
ll - 12 

13 - 14 
15 - 16 
17 - 18 
19 - 20 
21 - 22 
23 


B 

N 

D 

D 

D 

D 

B 

B 

M 

M 

S 

B 


B 

H 

P 

F 

F 

R 

R 

R 

Day 

Mot] 

Tr 



24 [OOOJ 

25 - 30 I 000 i 0^ 


laage Ideatlflcatlon (ISCZX) - isiiqtie image 
Identifier of Che form: 

(HHDDDDHHMHSB vhere 
H - Landsat mission nuaber:4 or 5 
DDDD “ Osys after launch at time of 

BH • Ho3r*aF^cJae*^o£ observation 
MH - Minute et time of observation 
S ■ Tens of seconds at time of observation, 
vhere time of observation is universal 
tiwe «2fl) 

B -■ Band Identification Code: 

1. 2, 3, or 4 for MSS. 

WRS Designator (ASCII) - unique terrestrial 
image identifier of the form: 

MPFPm where 

M " A (for ascending node) or 
D (for descending node) 

FF? ■ VRS path number 
RFS ■ WRS row number 

Date of Tape Generation - contains the date 
In binary, where Tr is the last two digits of 
the year. (Jot a copy tape this contains the 
date the original was generated.) 

Zero Fill (nor used) 


B. Spacecraft Description 

Se nsor Identification (ASCII) 


Mission Number (binary) - 4).« for Landsac-D 
and S)^Q for Landsat-D Friae^ 


31 - 32 
33 - 34 
35 - 38 
39 - 40 


M 

T" 

S 

B 

B 

B_ 

300 

N 
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Tabl« 3.>>2. Haadcr Data Elaaenta (cont'd) 


B. Spacecraft Daaerlptloo (cont'd) 


BTTK • DATA 


41 - 42 

43-44 
45 -J46 
47 - 48 
^5 - 50 
51 


m A.TX 

1: 

9; 

17: 

000 

000 

000 

opo. 

000 

m 



Sea 

Table 

3.3-3 


DESCRIPTIOW * 

Orbit Hvri»er (blnArr)- spacecraft orbit during 
vhlch the Image vaa acquired 

Active Detector Statue - ceatalns detector atatua 
for the 24 MSS detectora. There la 1 bit per 
detector starting with detector 1 statue In the 
left-most bit, vith a 1 Indicating an active 
status. If a sensor la disabled or Inactive 
during Che data acquisition pass, this status 
vlH be 0. 


Active Detector Count (binaTy)-the number of 
active detectors 


52-53 

1 

Nominal number of imase data pixels per scan line 
in geometrically uncorrecced Image (binary). 

L2^ 




Zero Fill (not used) 

54 - 56 pOO^ 

H 


C. Time of Exposure/WRS Designator (ASCII unless other%rtse specified) 


57-66 ] 

1 000 


1 Zero Fill (not used) 




World Reference Svstem (WRS) Deslmacor In Fully 

67-68 

002 

724 

Processed Image fblnarv): 

Scan line containing W!^ center, alvay* 1492) 

69 - 70 

i QQQ 000 

Pixel nusdber of WRS center, always 0 ivot used, 
reserved for later entry during geometric 
correction process) 

71 - 72 

Yr 

Yr 

73 - 74 

D 

D 

Universal Time (GMT) of Picture Center: 

75 - 76 

D 

Hr 

Last 2 digits of yea:: (00-99) 

Day of year (3 digits: 001-366) 

77 - 78 

Hr 

Min 

Hour (2 digits: 00-23) 

Minutes (2 digits: 00-59) 

79 - 80 

Min 

Sec 

Seconds (2 digits: 00-59) and 

Milliseconds (3 digits: 000-999) 

81 - 82 

Sec 

BS 


83 - 84 

ms 

ns 

• 

85 - 86 

V 

i 




ORIGINAL PAGE IS 
OF POOR QUALITY 

T«bl« 3.3-2. Iteadtr Data ElaMOCa (cooc'd) 


Data Idantlflcacloo and Charactarlatica 
BYTES DATA 


DESCRIPTION 


87 

- 88 

89 

- 90 

91 

- 92 

93 



94 

95 

- 96 

97 



98 

99 

- 100 

101 



102 

103 



104 


006 240 


000 010 


000 260 


Nunbar of Bid par Htoor Fraaa . (binary) 

Thit will always ba 3232 

Wunbar of Minor Fragy Par Major Fraaa . (binary) 
Thla will always ba 8 )j^q 

Nuabar of Bycas of data in Sacclon E. Spacial 

Purposa Fialds: (binary) 

always 176 )^q (Includas CHECKSUM) 


Annof rion Data Characterlstica (binary) 


I 002 


Nuabar of Minor Fraaas which contain Annotation 
Data, always 1^)2 ^q 

Nuabar of Major Fraaas of Annotation 


Data , always 2) 


10 


003 252 


Total nuabar of Bytas of Annotation 
Data, always 1706) 


Ancillary Data Charactaristics 


320 


Nuabar of Minor Fraaas of Ancillary 


Data I always 208) 


10 


032 


000 


000 


I 000 


Nuabar of Major Fraaas of Ancillary Data» always 

«>10 

Zaro Fill (not usad) 

Gaoaatric Corraccions Appliad , 
always 000)0 ■ No 

Gaoaatric Corraction Data Prasant, 
always 377)0 ■ Yas 


Radicmarrlc Corraction Appliad • 

377)g - Yas; 000) g • No 

Radioaatric Corraction Data Prasant, 
377)g - Yas; 000) j - No 

laaga Data Charactaristics (binary unltsa otharwlaa spacifiad' 


105 - 106 

107 - 108 
109 


004 540 


000 

000 



- 110 [OOO 044 1 


Nunbar of Major Fraaas of laaga Data, 
always 2400 )]^q 

Zaro Fill (not usad) 

Xumbar of 7-Dit Calibration/Quality Data '.'ords 
Par Scan Lina, always 36)^^ 
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Tabls 3.3**2. Be«d«r Data Elaaanta (coat'd) 
D. Data Identification and Charactarlatiea (coat'd) 


BYTFS . 

m 

112 

113 

114 

115 

116 

117 


DATA 


000 



000 1 

000 



000 



000 



007 


300 


DESCRIPTION 

Inaae Data Foirmt - al'^ays ^0)^ for reoactrlcally 
uncorractad rectangular iaage. 

Zero Fill (not uaed) 

Interleaving Type Indicator , always 0)g for BSQ 

Line Interleaving Count , always 0)g for non- 
Interleaved data 

Kinrf>#r nf Bits Per Pixel , always 7)^^^ 

Resampling Applied , always 300) g ■ None 


Xntj Map Prolection Selected (corresponds to first 

— — * map projection in ancillary and annotation 

data sections t second map projection is always 
Space Oblique Mercator) : 

Oil)- ■ Universal Transverse Mercator (DIM) 
022) g ■ Polar Stereographic (PS) 


119 - 120 


000 000 


WRS Offset from Fully Processed Image Center , 
always 0 (not used, reserved for later entry 
during geometric correction process). 


121 - 122 
123 


000 jooo 
“ocol 


Zero Fill (not used) 

Image Data Justification , alway 0 Indicating left 
justification. (Linear data, 6-bo.t, has zero in 
MSB.) 
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Tabic 3.3-2. Header Data Elcacnta (cont'd) 


D. Data Identification and Characterlsltlce (cont*d) 


BYTES 


DATA 


124 


000 


125 - 126 006734 


127 - 128 
129 

130 

131 - 144 


000 


000 


004 



T 

000 

000 


E. Special Purpose Flelda 
145 


146 


147 


a 


148 

149 - 152 


153 - 154 
155 

156 


m 

XXX 

XXX 

XXX 


!o<?9 

000 1 

[qqq 



XXX 


157-158 

159-160 

161-162 


XXX 

XXX 


XXX 

XXX 


XXX 

XXX 


DESCRIPTION 


Location of Most Significant Bit , alvaya 0, 
Indicating left 

NuBi>er of Pixels Per Scan Line . In both 
partially processed and fully processed laage 
data, always 3548) Includi^ fill pixels. 

Zero Fill (not used) 

Number of Images per Scene , always 4)^^^ 

MSS band number In ASCII ; 1, 2, 3 or 4 
Zero Fill (not used) 


Orbital Direction - 000). ■ Descending Node 

377) g “ Ascending Node 

Overall Band Quality Indicator (ASCII) ■ • 

See table 3.3-4, 

Radiometric Calibration Method 

000) g ■ No corrections applied 
OlDg ■ Histogram method 

033) g ■ Cal wedge values only (no histograms) 
055) g • Non-standard corrections applied 

Zero Fill (not used) 

Relative Calibration Accuracy, maximum dif- 
ference between detector means for the Image, 
FLS format 

Zero Fill (not used) 

Sensor Mode 


007) g ■ low gain linear 
070). ■ low gain compressed 
077) g • high gain linear 
300) g - high gain compressed 

Nianber of ephemeris data points in the telemetry 
interval. (binary) 

Number of rejected ephemeris data points in the 
telemetry interval (binary) 

Nvimber of attitude data points in the telemetry 
interval (binary) 



Tabla 3.3-2. Haadar Data Elaaanta (conc'd) 
E. Spaclal Purpoia flalda (eont*d) 


ORK5INAL 

OF POOR 


paqc 

quality 


163-164 


XXX 


XXX 


165 - 168 
169 


xjdxxxJ 


[isaisal 


000 


Nuabcr of rajactad aetituda data pointa ia tha 
ealaaatry intarval (binary) 

Input Data Quality Indicator! 

Aaaesaaent of tha data utlllzad In ganaratlng 
tha partially procataad laaga. 

Talanatry: 

Langth of teleoetry intarval in saconda» FLS forma* 


ZERO FILL 


170 


ZERO FILL 


171 - 182 


183 




Accuracy of apheiseTla flt» RMS difference in 
aetera between fit and data points. 3 values in 
FLS format , one each for altitude* along-track 
position, and across- track position. 

ZERO FILL 


184 

185 - 196 


000 


m 

XXX 

XXX 

XXX 


ZERO FIU 


Accuracy of attitude fit, RSS angular incre- 
ment between successive data pointa. 3 values 
In FLS fermat, one each for pitch, roll and yaw. 


Control Points: 

Overall Band Qualities (ASCII) of scene from 
which control points were extracted (reference 


197 


nr 


Band 1 


198 


J3L 1 

Band 2 

199 


r X 


Band 3 


200 

• 

XI. 

Band 4 

201 


-I 


Nus^er of geodetic points used in reference image 
control point extraction process (binary) 


202 

K1 

Average* previous registration success.. 

Percent previous successful registrations of 
control points (binary) 

203- 

204 

looo 000 1 

Zero fill (not used) 


^Average of CPs used in calculations for ,>resenc scene 
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Tablt 3.3-2. Header Date Eleaenca (eont'd) 


E. Special Purpoie Fieldi (conc*d) 


205 - 208 


IlS3Es3i 


Average* Initial aucocorrelacloa peak value, 
FLS focaat 


209 - 216 




m 

m 


Ninety percent error ellipse of control points 
Is reference laags. Tuo values, along-track 
and across-track, in FLS forvat (In meters) 


217 - 220 




m 

m 


Correlation Factor 

Average* of control point correlation peak 
values. In FLS format. 


221 --22A — 

m 

XXJt 


m 

m 

225 

m 


226 

cn 

227 - 230 

000 

000 


000 

000 

231 (XI 


232 

looo 1 

233 - 236 


237 - 238 

fmTm 1 

239 - 240 

Imixxx 1 


Average* control point suitability measure 
Average of autocorrelation surface peak 
curvatures. In FLS format. 

Nominal Overlap Mark Pixel Offset in fully 
processed image data (binary), see Figure 3.3-6. 

Quality assessment of appended geometric 
modeling data. (ASCII) See Table 3.3-5. 

Zero fill (not used) 

Data Source (ASCII) 

W - TDRSS/White Sands, S - Simulator 
U - Alaska, T - Transportable Ground 
Station, N - NTTF, F - Foreign, G - Golds tone 

Reserved for future use as a processing anomaly 
Indicator. 

Zero fill 

Uncorrectable ECC count for the scene (binary) 

Total count accumulated during Input of data 
In HDT-AM creation process. 

Indication of bit error rate for the ucene (binary) 
Number of sweeps which had at least one 
minor frame sync loss (more than three 
consecutive minor frame sync words containing 
at least one bit error). There are 6 bits per 
■ync word. Including calibration data there 
are about 2100 sync words per sweep. 
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Tabl« 3. 3. -2. Header Date Elementa (cont'd) 


E. Special Purpose Flelda (cont*d) 

DESCRIPTION 


Zero Fill (not used) 

Use of Nominal Calibration Wedge Values (C 
000) g* Not used 

007 )g» Used for comparison only 
070)g" Used to replace CWVs outside wont 
but not used in radiometric call* 
bratlon 

077)g* Used to replace CWVs outside vine 
and used In radiometric callbrati 


BYTES 


DATA 


241 - 242 
243 




[mi 


244 


245 - 280 ImiXXxt 


281 

283 

285 

287 

289 


282 

284 

286 

288 

290 


Window Size (binary) 

The neighborhood of the nominal values t 
which the actual CWVs are compared 


Nominal Calibration Wedge Values 

36 one-byte binary values (six values foi 
each of six detectors). Always 6 bit 
numbers, since the comparison Is with 
CWVs before decompression. 


Calibration Wedge Quality 

Total nuad}er of times CWV did not fall in 
Nominal + Window neighborhood. One, one 
byte value for each sample and sensor. 
Since samples are acquired on alternate 
sweeps, the maximum value for each sample 
and sensor Is 200. 


Sensor 1 
Sensor 1 
Sensor 1 
Sensor 1 
Sensor 1 
Sensor 1 
Sensor 2 
Sensor 2 
Sensor 2 
Sensor 2 


Sample 1 
Sample 2 
Saiiq>le 3 
Sample 4 
Sample 5 
Sample 6 
Sample 1 
Sample 2 
Sample 3 
Sample 4 
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Tmble 3.2-3. Header Data Eleaents (cont'd) 


E. Special Purpose Elelds (cont’d) 

BYTES DATA DESCRIPTION 


291 


Sensor 2 

Sample 5 


292 

Sensor 2 

Sample 6 

293 


Sensor 3 

Sample 1 


294 

Sensor 3 

Sample 2 

295 


Sensor 3 

Sample 3 


296 

Sensor 3 

Sample 4 

297 


Sensor 3 

Sample 5 


298 

Sensor 3 

Sample 6 

299 


Sensor 4 

Sample 1 


300 

Sensor 4 

Sample 2 

301 


Sensor 4 

Sample 3 


302 

Sensor 4 

Sample 4 

303 


Sensor 4 

Sample 5 


304 

Sensor 4 

Sample 6 

305 


Sensor 5 

Sample 1 


306 

Sensor 5 

Sample 2 

307 


Sensor 5 

Sample 3 


308 

Sensor 5 

Sample 4 

309 


Sensor 5 

Sample 5 


310 

Sensor 5 

Sample 6 

311 


Sensor 6 

Sample 1 


312 

Sensor 6 

Sasq>le 2 

313 


Sensor 6 

Sample 3 


314 

Sensor 6 

Sample 4 

315 


Sensor 6 

Sample 5 


316 

Sensor 6 

Sample 6 

317 

- 320 

CHECKSUM Value for Header Data, Includes only 
the data In bytes 1 - 316 

321 

- 354 

Zero Fill (not used) 

355 

- 398 See Table 3.3.1 

Data bytes of 
repeated here 
poses. (Ihe 
Includes only 

the tape directory are 
for special processing pur- 
tape directory CHECKSUM value 
the data in bytes 355 - 394), 
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BIT POSITION 
BYTES 43-45 
IN HEADER DATA 



INTRA-BAND 

DETECTOR 

ASSICHHENT 

Band 1 

Decaccnr 

1 

Band I 

Detector 

2 

Band 1 

Detector 

3 

Band 1 

Detector 

4 

Band 1 

Detector 

5 

Band 1 

Detector 

6 

Band 2 

Detector 

1 

B ind 2 

Detector 


Band 2 

Detector 

3 

Band 2 

Detector 

4 

Band 2 

Detector 

5 

Band 2 

Detector 

6 

Band 3 

Deter ;or 

1 

Band 3 

Detector 

2 

Band 3 

Detector 

3 

Band 3 

Detector 

4 

Band 3 

Detector 

5 

Band 3 

Detector 

6 

Band 4 

Detector 

1 

Band 4 

Detector 

2 

Band 4 

Detector 

3 

Band 4 

Detector 

L 

Band 4 

Detector 

5 

Band 4 

Detector 

6 
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OF POOR QUALITY 

Tabit 3.3-4. Overall Band Quality Codaa 

(byte 146 In Header Data Section) 


eaaeaaaent of the overall quality of a band of laafery la 
based on the conblned geonetrlc, radionetrlc, and inage data quality. 
The codes are calculated as follova 


( 



* E-EXCELLETT 
G-GOOD 
A- ACCEPTABLE 


The Geoactric Correction Quality Code is defined in Table 3.3-5. 
The Badiooetric Correction Quality Code is defined as follows: 

0 4^ RCA < 1.0 =>E 

1.0 < RCA ^ 2.0^C 

2.0 < RCA z>A 


Where RCA is the Relative Calibration accuracy as defined bytes 149 
through 152 of the header. 

The laage quality Code is defined as follows 

0 < DQl $ 1.5 :OE 

1.5 < DQI < 4.5=:>C 

4.5 < DQI ^A 


Where DQI is defined as DQI«MaJor fxaae synch losses Minor Fraae synch 
losscs/20 -f Unrecoverable ECC count e.'rors/lO 
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Tabl« 3.3-S. Ovarall GaoBCtrle Asiasnant Qualiey Codas 
(Bytt 226 in Rssdsr Data Sactlon) 


' Tha assassmant of tha ovarall quality of tha |aeaatrle aodallng 
P'jocaaa la basad upon tha nuabar and distribution of control points 
usad. Tha coda actually raprasants tha nuabar of paraaatars aedalad 
in the Gaonatric Correction Data procaaslng. Tha coda can taka on 


tha following values: 


Coda 

Paraaatars Modeled 

Overall Band Quality Coda 

0 

none, correction is 
SCD only 

A 

2 

Along track, across 
track (control points 
usad to calciilata 
translation errors) 

G 

4 

Along track, across 
track, yaw, altitude 

E 

6 

Along track, across 
track, yaw, altitude, 
along track rata, 
across track rate 

E 
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tram « ' fadMtrleally uacorraetad array of plzala eo a gaoMtrleallj eorractad 
array of piztLla. A total of 26 oajor fraaoa of aoeillary data cooatltuta tho 
ancillary dato aoctlon* A gantrallxad major fraaa of aoeillary data la 
llluatratad In Flgura 3.3*4. Tha ancillary aajor fraaaa contain Information in 
tha following ordar: 

a. Two major fraaaa of gaomatrle nodallng data 

b. Eight aajor fraaaa of UIM or PS (dapandlng on laaga laeltuda) nap 
projactlon dapandant data 

c. light aajor fraaaa of SOH map projactlon dapandant data, la tha aaaa 
format as tha prarloua alght major fraaaa 

d. Eight aajor fraaaa of zaro fill. 

3. 3. 4.1 Caoaatrlc Modallna Data 

Aa Indlcatad aboaa, tha flrat two aajor fraMa of ancillary data contain 
gaomatrle aodallog data. Tha data alaaanta that comprlsa thla aaetlon ara 
dallnaatad la Tahla 3.3*6. Tha flrat aajor frazM eontalna a aat of ‘‘unlraraal'* 
apacacraft conatanta, tha valuaa of thaaa conatanta ara glaan In Tabla 3.3*7. 
Tha aacoLid major fraaa eontalna apacacraft paraaatara ralatad to tha individual 
acana. 

A dlacttcalon of tha gaomatrle correction procaaa la given In Data Format Control 
Book, Voluma 71, Producta (rafaranca paragraph 2.2.b). 

3. 3. 4. 2 Projactlon Data 

Major framaa 3 through 10 aupport althar tha UTM or PS nap projection and are 
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32 bits ' 8 blsi' 8 bio 


SYSC 

Pacttrs 


Minor 

?raa« 

Count 


Minor 

Tramt 

Typt 

Codt 


3232 bits 


.0184 blta). 
(398 bytos) 


398 bytfts of ODctllary data* 
Bycat 1 chrough 398- 




! 

•I 


SV^’C 

Minor 

MlMr 

Triaa 

398 byttt of ancillary daca* 

jj 

I 

Paccarn 

Praat 

Count 

Typt 

Codt 

Bytaa 399 through 796 



SYNC 

Minor 

Minor 

Fraat 

398 bytaa of ancillary data* 

Pacrarn 

Feast 

Typt 

Bytaa 797 through 1194 


Count 

Codt 



STMC 

Paccam 



Minos 

Minor 

Fraat 

Frast 

Typt 

Count 

Codt 


398 bycat of taclllary data* 
Bytaa 1195 through 1592 


\ 


STKC 

Patttsn 

Minor 

Fraat 

Count 

Mixsr 

Fraat 

Type 

Codt 

398 bytta oi Acilltry data* 
Bytaa 1593 through 1990 


srec 

Pacrarn 

M.n6r 

Frasa 

Count 

Miner 

Fraat 

Typt 

Codt 

1 

398 bytta of ancillary data * 

Bytaa 1991 through 2388 


ST.;c 

Patttm 

Minor 

Franc 

Count 

Frasa 

Typt 

Coca 

398 bytta of ancillary data 
Bytaa 2389 throu^ 2786 

* < 

1 

1 

1 

1 






SYMC 

Minor 

Miner 

394 bytta of ancillary daca* 

4 Bytaa 1 

Fraat 

Bytta 2787 through 3180 

of 

Patttm 

"raai 

Count 

Tvpt 

Cedi 

CHECKSUM I 


*Cyte allocutions arc described in Tablat 
3.3-6 and 3.3-8. 


riguro 3.3-4, Out Major Frint si Ar.clllary 
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T«bl« 3.3»6. G«OBttrle Modclini Ancillary Data Elaaenta 


Ancillary Major Frame 1 

Contains sensor related constants used in 
geometric correction - not scene dependent. 

Bytes 

Data 

Rcpresentatloo* 

e 

Data Description 

1-4 

FP . 

Nominal number of pixels par input line 

3-8 

FP 

Nn^er of input lines in the partially processed 



image 

9 • 16 

IL 

Nominal scale of input inter-pixel distance in 



meters per pixel 

CM 

• 

FL 

Nominal scale of input inter-line distance in 



meters per pixel 

25 - 28 

FP 

Number of pixels per output line of fully 



processed image 

29 - 32 

FP 

Nusiber of lines per output image of fully 



processed image 

33-40 

FL 

Scale of fully processed output inter-pixel 



distance in meters per pixel 

41-48 

FL 

Scale of fully processed output inter-line 



distance in meters per pixel 

49-56 

FL 

Nominal spacecraft altitude in meters 

57 - 64 

FL 

Nominal input swath width *n meters 

65-96 

FL 

KSS mirror model coefficients (4 values, 8 bytes 



each ) 4 FL format zeros 

97 - 104 

FL 

MSS maxianum mirror angle in radiads 

105 - 112 

FL 

Scan skew constant (as a resxilt of finite scan time) 

113 - 120 

FL 

Time between successive MSS siirror sweeps in 



seconds 

121 - 128 

FL 

Time for the active portion of an MSS sdrror 



sweep in seconds 

129 - 136 

FL 

Semi-major axis of Earth ellipsoid (International 

137 - 144 


Spheroid) 

FL 

Semi-minor axis of Earth ellipsoid (International 



Spheroid) 

145 - 132 

FL 

Earth curvature constant (dependent on space- 



craft's nominal altitude and Earth radius) 

133 • 248 

FIS 

MSS sampling delay constants (24 values, one for 



each detector) measured in input Image along— 

249 - 256 


^ scan^^el units (4 bytes each) 

257 - 268 

FLS 

MSS band-to-band offsets with respect to band I 

• 


(3 values: one each for bands 2, 3, 4) measured 
in input image along-scac pixel units 

269 - 3180 

• • •• • 

— 

Zero fill _ 

3181 - 3184 

Binary 

Checksum for Bytes 1-3180 


* n. •• Floating Point Binary Format 
FLS ■ Single Precision Floating Point Binary Format 
FP ■ Fixed Point Binary Format 
Reference paragraph *^.2.3.4 
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Tabl« 3.3-6. CaoMtrle Modallng Ancillary Data Zlamnta (Conn'd) 


Ancillary Major fraaa 2 Contalna seen a dapandent paramatara 
Data Data Daacriptlon 


WHS fraaa and orbit ounbars KFFP-path, iBBltntiw 
VSS centar latitude In radlana 
WHS center longitude In radlana 

Spacecraft tine of frame center (Universal tlae) . same 
foroat as bytes 71-86 in Header 
Zero fUl 

Scene Center latitude in radians** 

Scene Center longitude in radians 
Scene Center in Earth-centered Earth-fixed coor- 
dinates In meters (3 values, 8 bytes each) 

Spacecraft heading angle at scene center (beta) 

In radians 

Scan line coordinate of scene center in par- 
tially processed Image 

Pixel coordinate of scene center In partially 
processed Image 

Normalized spacecraft velocity error from nominal 
at nadir 

Earth rotation velocity at nadir In meters per second 
The Earth rotation parameter (image skew). In radians 
Spacecraft state vector at scene center: 

Pitch in radians 
Roll In radians 
Yav in radians 
X in Km 
Y In Km 
Z in Km 

Delta pitch in radians /sec 
Delta roll in radians /sec 
Delta. yav in radlans/sec 
Delta X in Km/sec 
Dcdta Y in K/sec 
Delta Z in Km/sec 

Zero Fill ■ . . 

Total nmnber of CPs used in attitude/ephemerls fit 
Number of GCPs used 

Total number of CP c orre lations atte mpted 
Number of correlated CPs rejected during modeling 
process (l.e., outside predefined limits, indica- 
ting an undeslreable CP for some reason) 

RMS along-track geometric modeling error (l.e., how 
well the geometric model matched the CP data), in 
meters 

RMS across-track geometric modeling error, in meters 
Zero Fill 


Bytes 

Data 

Representation* 

1-8 

ASCII 

9-16 

FL 

17 - 24 

FL 

25 - 40 

ASCII 

41 - 48 

_ 

49 - 56 

FL 

57 - 64 

FL 

65 - 88 

FL 

89 - 96 

FL 

97 - 104 

FL 

105 - 112 

FL 

113 - 120 

FL 

121 - 128 

FL 

129 - 132 

FLS 

133 - 140 

FL 

141 - 148 

FL 

149 - 156 

FL 

157 - 164 

PL 

165 - 172 

FL 

173 - 180 

FL 

181 - 188 

FL 

189 - 196 

FL 

197 - 204 

FL 

205 - 212 

FL 

213 - 220 

FL 

221 - 228 

FL 

228 - 244 


245 - 248 

FP 

249 - 252 

FP 

253 - 256 

FP 

257 - 260 

FP 

261 - 264 


265 - 268 


269 - 275 
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Table 3. 3. ->6. Geometric Modeling Ancillary Data Qementa (Cont*d) 


Ancillary Major Frame 2 

Contains scene dependent parameters 


Data 

Data Description 

Bytes 

Representation* 


276 - 300 

Binary 

Distribution of CPs used. The number of CPs in 

301-500 

ASCII 

each zone of the WRS fruie is given (one byte 
per zone) 

Identification of CPs used. Up to 25 CP's each using 

501 - 600 



eight bytes of the format FBTXXYYY where "i ■ blank; 
B « Band number l,2,3,or4; T - Type (G,S,R); XX - 
Zone 01-25; YYY ■ Sequence %rithin Scene 001-999 
Zero Fill 

601 - 600 

— 


Zero Fill 

661 - 662 

Yr. 

Yr. 

Geometric Correction Parameters*** 

Ephemeris Data: 

Time of the first set of ephemeris entries in ASCII 

663 - 664 

D 

D 


665 - 666 

Hr 

Min 


669 - 670 

Min 

Sec 


671 - 672 

Sec 

Msec 


673 - 674 

Msec 

Msec 


675 - 678 

FLS 


Time Interval between successive sets of ephemeris 

679 - 682 

FP 


entries (In seconds) 

Number of sets of ephemeris entries 

683 - 1130 
1131 - 1132 

Yr. 

Yr. 

Up to 16 sets of ephemeris entries, each set consists 

of seven values: spacecraft location (x.y.z) In FLS 

format, spacecraft velocity (X , V , V )ln FLS format 

X y z 

and a data qtiallty indicator in FP format. Coordinate 
system is Earth-centered, Earth-fixed. 

Attitude Data: 

Time of the first set of attitude entries in ASCII. 

1133 - 1134 

D 

D 

1135 - 1136 

D 

Hr 


1137 - 1138 

Hr 

Min 


1139 - 1140 

Min 

Sec 


1141 - 1142 

Sec 

Msec 


1143 > 1144 

Msec 

Msec 

• 


* FL ■ Floating Point Binary Format 

FLS - Single Precision Floating Point Binary Form 
FP - Fixed Point Binary Format 
Reference paragraph 3. 2. 3. A 

** All references refer to nadir at time of frame crater. 

*** Needed for certain retrospective control point library build situations. 
Unused bytes are zero filled. 


3-35 


ORIGINAL PAGE !S 
OF POOR QUALITY 


Table 3. 3. '6. Geometric Modeling Ancillary Data Elements (cont'd) 


Ancillary Major Frame 2 


Bytes 


1149 - 1152 
1153 - 2112 


Data 

Representation^ 


2113 - 2832 


Zero Fill 
FLS 


Zero Fill 
Binary 


Contains scene dependent parameters 


Data Description 


Tine interval between successive sets of attitude 
entries* in seconds 
Muid>er of sets of attitude entries 
Ui to 60 sets of attitude entries* each set 

consists of four values: pitch angle (radians) 

In FLS format* roll angle (radians) in FLS 
format* yaw angle (radians) in FLS format* and 
a data quality indicator In FP format. 

Partial derivates for SOM projection. There are 
12 matrices* each matrix is 3x5. The 12 
matrices are partial derivatives of X and Y with 
respect to each of six spacecraft parameters: 
along-trsck location* across-track location* 
altitude* pitch* roll* yar. 

Zero fill - not used 

Multiplicative and additive radiometric correction 
constants* two values for each of six detectors 
in the order: Detector 1 multiplicative constant* 

Detector 1 additive constant* Detector 2 multi- 
plicative constant, etc. 

Zero fill - not used 
Checksum for Bytes 1-3180 
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Tablt 3. 3.-7. Spacecraft and Sanaor Constanta 


Data Description 

Values* 

Nominal nuiid>er of pixels per input line 

3240 

Number of input lines in the partially processed image 

2400 

Nominal scale of input inter-pixel distance in meters 


per pixel 

57 

Nominal scale of input inter-line distance in meters 


per pixel 

82.7 

Nu^er of pixels per output line of fully processed 


image 

3548 

Number of lines per output image of fully processed 


image 

2983 

Scale of fully processed output Inter-plxel distance 


in meters per pixel 

57 

Scale of fully processed output inter-line distance 


in meters per pixel 

57 

Nominal spacecraft altitude in meters 

705300 

Nominal input swath width in meters 

185000 

MSS mirror model coefficients (Zero filled for Landsat-D) 


MSS maximum mirror angle In radians 

.260 

Scan skew constant in radians 

.00135)35 

Time between successive MSS mirror sweeps in seconds 

.07342 

Time for the active portion of an MSS mirror sweep in 


seconds 

.03226 

Semi-major axis of Earth ellipsoid (International 


Spheroid) In meters 

6378388 

Semi-minor axis of Earth ellipsoid (International 


Spheroid) In meters _2 

6356912 , . 

Earth curvature constant in meters 

-1.113315 X 10 

MSS sampling delay constants (24 values, one for each 
detector) measured in input image along-scan pixel 
units. The MSS sampling delay constants will appear 
In the following order 


Band 1 detector 1 

-.4592 

Band 1 detector 2 

-.3793 

Band 1 detector 3 

-.2995 

Band 1 detector 4 

-.2196 
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Table 3.3-7. Spacecraft and Sansor Conatanta (cont'd) 


Data Daacrlptlon 

Values* 

Band 1 detector 5 

-.1398 

Baud 1 detector 6 

-.0599 

Band 2 detector 1 

-.4193 

Band 2 detector 2 

-.3394 

Band 2 detector 3 

-.2595 

Band 2 detector 4 

-.1797 

Band 2 detector 5 

-.0998 

Band 2 detector 6 

-.0200 

Band 3 detector 1 

.0200 

Band 3 detector 2 

.0998 

Band 3 detector 3 

.1797 

Band 3 detector 4 

.2595 

Band 3 detector 5 , 

.3394 

Band 3 detector 6 

.4193 

-Band -4-detector 1 

.0599 

Band 4 detector 2 

.1398 

Band 4 detector 3 

.2196 

Band 4 detector 4 

.2945 

Band 4 detector 5 

.3793 

Band 4 detector 6 

.4592 

MSS band-to-band off seta with respect to band 1 (3 


values: one each for bands 2, 3, 4) neasured in 


Input image along-scan pixel units 

band 2 - 1.99 


band 3 ■ 4.37 


band 4 ■ 6.36 

*For Landsat-D, values for Landsat-D Prime are TBD. 
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T«blt 3.3-8. Dccallttd AnelllAry Data ElantnCa, 

Major Fraaaa 3 Through 10 and 11 Through 18 


Major FraM 
Muiber 

Bytea 

Rov 

Muabar 

Data Daacrlptioa 


3. n • 

1 - 244 

1 

ESS Ptxal Coordlnataa* 



245 - 248 

1 

Lina Fill Left Count* 



249 - 252 

1 

Lina Fill Right Count* 


• 

253 - 496 

2 

HRS Final Coordlnataa* 



497 - 500 

2 

Lina Fill Left Count* 



501 - 504 

2 

Lina Fill Right Count* 

■ 


505 - 756 

3 

HRS Coordinates*, Counts* 

! 


757 - 3024 

4-12 

HRS Coordinates*, Counts* 



3025 - 3180 


Zero Fill 



3181 - 3184 


CHECXSOM 


4. 12 

1 - 3024 

13 - 24 

HRS Coordlnataa*, Counts* 



3025 - 3180 

— 

Zero FUl 


. 

3181 - 3184 

— 

CEECRSUM 


5, 13 

a 

1 - 3024 

25 - 36 

HRS Coordinates*, Counts* 

;i 


3025 - 3180 

— 

Zero Fill 



3181 - 3154 

— 

CEECRSOM 


6, 14 

1 - 3024 

37 - 48 

HRS Coordinates*, Counts* 



3025 - 3180 


Zero Fill 



3181 - 3184 

— — 

CHECKSUM 


7, 15 

1 - 756 

49 - 51 

HRS Coordinates*, Counts* 



757 - 1008 

— 

Zero Fill 

i 


1009 - 1252 

1 

VRS Lina Coordinates* 



1253 - 2960 

2-8 

VRS Coordinates* 



2961 - 3180 

— 

Zero Fill 



3181 - 3184 

— 

CHECKSUM 


8. 16 

1 - 2928 

« - 20 

VRS Coordinates* 

« 


2929 - 3180 

— 

Zero Fill 

j 


3181 - 3184 

— 

CHECKSUM 

1 

9. 17 

1 - 2928 

21 - 32 

VRS Coordinates* 

i 

( 


2929 - 3180 

— 

Zero FUl 

A 

«. 

3181 - 3184 


CHECKSUM 

4 

1 


•lach coordiaata and grid lino fill count la In tha fixed 
point foraat dlacusaed In paragraph 3. 2. 3. 4. 4. 


1 . 

I 
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Tabla 3.3«8. Dctatlad Ancillary Data Elements, Major Frames 3 Through 
10, and 11 Through 18 (cont'd) 


Major Frame 
Number 


Bytes 


10,18 


1 - 2928 
2929 - 3072 
3073 - 3074 

3075 - 3076 


3077 “ 3096 


3097 - 3128 


Bov 

Number 


33 - 44 


3129 - 3144 


3129-3130 

3131-3132 

3133-3134 


Data Description 


VBS Coordinates * 


Zero FUl 


Pixel Number of WBS Center In fully 
Processed Image (binary) 

Offset of WBS Center from Fully 
Processed Image Center Pixel (In 
pixel units) .**Dlsplacement of 
Che World Reference System desig- 
nation with respect to the picture 
center pixel (scan line 1492, pixel 
1774) . Most sxgniflcant bit indi- 
cates Che sign; "0" * positive 
with WBS center to right of picture 
center and ”1” • negative with WBS 
center to left of picture center 
(binary) . 

Temporal Registration Scene ID In 
the format shown In header bytes 1 
through 20. 

Scan line and pixel numbers for the 
common temporal registration region 
of the referenced Image and current 
Image (image under processing, see 
Figure 3. 3. -5). The values of tesH 
poral registration comers Pi 
through P4 are in the tabular form 
given below. Entries denote byte 
assignments for binary scan line 
numbers and- pixel numbers. 


Temporal 

Registration 

Comers 

Current Image 

Reference Image 

?l 

?2 

?3 

?4 

Scan Line 
Number 

Pixel 

Number 

Scan Line 
Number 

Pixel 

Number 

3097-3098 

3105-3106 

3113-3114 

3121-3122 

3099-3100 

3107-3108 

3115-3116 

3123-3124 

3101-3102 

3109-3110 

3117-3118 

3125-3126 

3103-3104 

3111-3112 

3119-3120 

3127-3128 


Overlap data; (See Figure 3.3-6) 
scan line and pixel numbers (in 
binary) of the four overlap marks 
as follows: 

Scan Line of First Overlap Mark 
(Upper Left) 

Pixel Number of First Overlap Mark 
Scan Line of Second Overlap Mark 
(Upper Right) 



ORIGINAL PAGE IS 
OF POOR QUALITY 


Tablt 3.3-8. 


DacaUmI AnelllATy Ott« Elements, Mejor frenes 3 Through 
10, and 11 through 18 (cont'd) 


Major Frame 

Bytes 

Bov 

Data Description 

Number 


Number 



3135-3136 


Pixel Number of Second Overlap 
Mark 


3137-3138 


Scan Line of Third Overlap Mark 
(Lower Left) 


3139-3140 


Pixel Number of Third Overlap 




Mark 


3141-3142 


Scan Line of Fourth Overlap Mark 
(Lower right) 


3143-3144 


Pixel Number of Fourth Overlap 
Mark 


3145 - 3148 


Actual Ntimber of Tick Marks. One 
byte for each edge; top, left, 
right, and bottom, (binary) 


3149 - 3156 


Input sample value of 4 Comer 
Points in Output Image (Location 
of Image date within output array) 
(Band Independent) (binary) 


3157 - 3164 


Image Orientation Angle 
Orientation of map projection co- 
ordinate system with respect to 
center line of fully processed 
image (Beta angle. In radians). 
Floating point binary format. 


3165 - 3166 
3167 - 3180 


NSWEEPS — The number of sweeps 
prior to scene center at which 
the grid points begin (always 
184) 



Zero Fill 

• 

3181 - 3184 


CHECKSUM (binary) 


♦Each coordinate is In the fixed point format discustied in paragraph 3.2.3. 4.4 
**See Figures 3.3-5 and 3.3-6 for illustration. 
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AND TH* REGISTERED 
C1AGE 


Figure 3.3-5. 


Symbolic Representeclon of Temporal Registration 
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THE LOCATION OF THIS 
CORNEH PIXEL II THE 
FULLY PROCESSED IMAGE 
IS SPECIFIED IN BYTES 
3129-3144 OF AMCIL 
LARY MAJOR FRAMES 
AND 18 



32 PIXELS 


• ••••••••••••• 4 


1 PIXEL 


IMAGE OVERLAP MARKS 
FACILITATE ALIQ4*MENT OF 
CONSECUTIVE IMAGES IN A 
PATH. 


1 PIXEL 


Flfura .^3-6. XaAg* Overlap Hark* and Conaon Ovarlappiog loagtry 


0RK31NAL PAQEJ3 
OF POOR QUALltY 


logically coupled to the first major frame of annotation data. Major fraaea 11 
through 18 support the SOM map projection and arc logically coupled to the 
second major frame of annotation data. Major frames 19-'26 are xero filled and 
reserved as spares. Byte 118 in the header (Table 3. 3.-2) designates the 
proj.^ctlon type (PS or UTM) found in major frames 3 through 10. Each set of 
eight projection data major frames contains the following information: 

a. Borlzontal Resempling (HRS) grid. Tlt^ie HRS grid is a 
51 by 61 element array that defines input pixel nuBfl>er 
as a function of position in hybrid space. The HRS 
values are biased by half the nominal line length plus 

one, and are therefore zero at nominal midscan - 12A4 4 byteu. 

b. Vertical Resampling (VRS) grid. The VRS is a 4A by 61 
element array that defines input line number as a 
function of position in output space. The VRS values 
are biased by the nxnsber of sweeps prior to scene 
center in the useful data. This bias is stored in 
NSWEEPS (bytes 3165-3166) in Ancillary major frames 


10 and 18) - 10736 bytes. 

c. 51 Left fill counts 

d. 51 Right fill coiints 

e. Pixel number of URS center 

f. VRS offset from Image center 

g. Temporal registration scene identification 

h. Comers of temporally registered area 

1. Location of image overlap marks 

j. Actual number of tick marks 


204 bytes 
204 bytes 
2 bytes 
2 bytes 
20 bytes 
32 bytes 
16 bytes 
4 bytes 
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k. Corner* of fully processed laege sree 8 bytes 

l. Orientstion of msp projection coordinate system 6 bytes 

TOTAL 23680 bytes 

Table 3. S.'S gives the details of these major frames. It should be noted that the 
ERS and VRS pixel coordinates and the line fill counts are given In two's 
complement notaticn. 
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!• 

Temporal registration scene identification 

- 20 bytes 


Cornera of temporally registered area ' 

- 32 bytes 

1. 

t 

Location of Image overlap marks 

— 16 bytes 


Actual number of tick macks 

— 4 bytes 

k. 

Corners of fully processed Image area 

” 8 byres 

1. 

Orientation of map projection coordinate system 

— 8 bytes 


TOTAL 

* — 23680 bytes 


Table 3.3.~8 gives the deCaUs of these najor frames. It should be noted that the 
H]RS and VRS pixel eoordlxiates and the line fill counts are given In tvo*s 
complement notation. 


Change Notice fl (May 82) 
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3.3.5 ANNOTATION DATA 

Two •truecurallj Identical aajor fraaes of axmotatlon data foUov the anclllar 7 
aaetion, ona eoapleta aajor fraaa for each aap projaction * UTM or PS (aa 
lodleatad la bjta 118 la the header) “ followed hy SOK. Vhea the fraacd iaage 
data covert sites north of eSOg i.tltud^ or south of 65®S latitude, PS values 
are given in place of VTM values. Each aiajor frasM contains hoth the 
alphanuaeric Inforaatlon printed at the hottoa of a fila product and Inforaatlon 
about the tick narks which surround the fully processed fraaed laage. Figure 
3.3-7 Illustrates the location of both the annotation and the tick aaric 
Inforaatlon relative to the fully processed laage writing area. Independent of 
nap projection. 

An exaaple of a aajor fraaa of annotation la given In Figure 3.3-8. The first 
nlnor fraae of annotation data, containing the 115 bytea cf annotation data that 
la printed at the bottoa of a flla product, la fully illustrated In Table 3.3-9 
and Figure 3.3-9. The data content of the next alz alnor fraaes la Ualtad to 
the tick aarics that surround the fully processed laage. An exaaple of a aajor 
fraae of annotation la given In Figure 3.3-9. 

Pixel 1, scan line 1 In the fully processed laage la the point to which all tick 
aark Inforaatlon Is referenced. Each tick aark la located approxlaately 1000 
veters froa the fully processed laage area. The exact distances, aeasured froa 
the center of the edge pixel In the laage area to the tick aark, arc: 997.5 
aetera (17.5 pixels) on tha bottoa and right sides and 1054.5 aeters (18.5 
pixels) on the top and left sides. Figure 3.3-10 Illustrates tick aark features 
and their utilization In a fully processed (l.e., geoaetrlcally corrected) 
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Figurt 3.3-7 


Relationship Be'cveen Aiinotation 
I;iforuatlon and Im^^e Writing Area 
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3232 btti - 


48 bits (3184 bits). 


Minor 




(398 bytes) 

1 

32 cits 

8 bits 

S bits 

1 

rrase 


• 



Minor 


Zero 

0 

ST^'C 

Pattern 

Minor 

Fraae 

Count 

Frane 

Type 

Code 

Annotation Line Sata 
(115 bytes) 

ril- 

(283 

bytds) 











See Table^3.3-7, 


1 

S’ilJC 

Pattern 

Miner 

Frsse 

Count 

Minor 

Frars 

Type 

Cede 

Ic? Edge Tick MarV. Tata 
l’6 Coordinates <? byte» each) 
(144 bytes) 

Zero 

Fill 

(254 

* c ^ 

— " * — » 


2 

STMC 

Pattern 

Minor 

Prane 

Count 

Minor 

Frame 

Type 

Code 

Left Side Tick Mark Caca, First 
18 Coordinates (S bytes each) 
(162 bytes) 

Zero 

Fill 

(236 

Vv“ » r A 



3 

ev'-r 

W 

Pattern 

Minor 

Fraze 

Count 

Minor 

Prasta 

Type 

Code 

Left Side Tick Mark Cara, 
Concluding 7 Coordinates 
(9 bytes cath) (63 bytes) 

; Zero 
Fill 

(335 

b-.-tat' 


3TSC 

Partem 

Minor 

erase 

Count 

Minor 

Trane 

Type 

Code 

■ lero 1 

PM.ghc Side Tick Mark Data, First * r<22 I 

IS Coordinates (9 bytes each) j (236 1 

(162 bytes) !bvtes' 1 


ST.^C 

Pattern 

Minor I Fran's 
Frame | Type 
Count • Cede 

Right Side Tick Mar'ic lata, i yin j 

Concluding 7 Coordinates ' (335 | 

(9 bytes each) (63 bytec) 'bvtes' ! 




I Mtnor 

Bottom Edge Tick 

4 Bytes 

Zerr 

ST)-:C 

Minor 

1 Frane 

Mark Data, 16 Co- 

of 

i VeT 

Pattern 

Frane 

Count 

j Type 
• Cede 

oiJinates (9 bytes 
fl&4 bvtes) __ 

CHECKSUM 

1 t>0 ; 

tv;, s' ' 


S:::c 

Pattern 

'll— cr ^ 
Frane 1 

1 Minor ■ 

1 : 

1 i 

Zero Fill (398 bytes) 


Count 

' Coda ' 



Figure 3.3-8. Ont: ‘Major Frame of Annotation 


8 
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Dccalltd Expluaclon of th« 115 
Character Azmocaclon Field 
(Also see Figure 3.3-9.) 
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1 

FIELD 

CHARACTER 

POSITION 

EXAMPLE 

EXPLANATION 

a 

01 - 08 

07JUN82K 

Day, noath and year of laage acquisition 

b 

09 - 25 

C8N33-05/W115-18K 

Xaage Foraat Center ~ Latitude and longitude 
of the center of the KSS laage format In 
degrees and minutes. 

c 

26 - 34 

D202-101U 

WRS path and row identifier and orbital di- 
rection indicator. The "D" indicates space- 
craft is descending, an "A" indicates space- 
craft Is ascending. The 202 is path number 
and 101 Is row number. 

• 

d 

35 - 51 

NUN33-03/W115-421I 

VRS center latitude ind longitude 

e 

52 - 61 

MVl234in(DV 

Sensor (MSS) and spectral band Identification 
code. There are separate characters for each 
band, this example shows the position of each 
band identifier; normally only one character 
is present. The "D" indicates direct trans- • 
mission from the spacecraft (not scored on- 
board before transmission) « 

f 

62 - 75 

SUNgEL300A015V 

.jn An^ea - the sun elevation angle and sun 
azimuth angle measured clockwise from true 
North at time of midpoint of MSS frame is 
specified to the nearest degree. Blank for 
ascending node coverage. 

g 

76 - 87 

Ubp.gD-KVUI^ 

PROCESSING CODES (These codes apply to the 
geometric correction matrix values and to the 
final gemetrically corrected image data.) 
Character position 76 defines the type of 
geometric correction applied to the data: 

"U” ^ uncorrected 
"S'* • system level corrected 
"G*' *■ geometrically corrected baswd on 
geodetic information (no temporal 
registration performed) 

"T" - temporal registration 

using geodetic information from 
a single reference scene 
"R" ■ temporal registration to a single 
reference scene (no geodetic 
Information available) 


78 


Character position 78 defines the projection; 

■ Polar stereographic projection 
“S" ■ Space Oblique mercator projection 
‘U’ ■ Universal Transverse Mercator projectlor 
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Tablt 3 . 3 . 9 . Dctallftd ExpIaQatlon of tho 115 

Choractor Annocacion Flald (conc'd) 


CHARACTER 
FIELD POSITION 


EXAMPLE 


EXPLANATION 


Charactar position 80 Indicates tha 
raaampliag algorltha; alvays blank for 
geometrically uncerrectad data. 

Character position 81 Indicates tha 
type of epheoeris data used to compute ' 
thegeonetrlc correction matrices. 

"P” • predictive 
"D" ■ definitive 

"G” - CPS 


88 - 100 HASAbLANDSATb 
101 - 115 E-N1042-16032-1 


Character position 83 gives the 
processing procedure: 

"N" “ normal processing procedure 
"A” • abnormal processing procedure 

Character position 85 indicates the 
sensor gain: 

”H” - high gain 
"L" ■ low gain 

Character position 86 shows the type 
of MSS transmission: 

” 1 " - linear mode 
" 2 " ■ compressed node 

Identifies the Agency and the Project 

Frame identification number - each 
image or frame will have a unique 
identifier which will contain encoded 
information consisting primarily of 
time of acquisition (Universal Time) 
relative to launch. Its format is 
E-NDDDD-HHMKS-B and is interpreted 
as follows: 

"E" " Encoded Project Identifier 
N “ Landsat Mission Number 


DDDD ■ Day ntimber, relative to launch, 
at time of observation 
HH * Hour at 'time of observation 
MM ■ Minute at time of observation 


S ■ Tens of seconds at time of 
observation 

B • Band identification code 
(MSS): 1. 2, 3, 4 
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Figure 3.3-9, The 115 Character Annotation Field 
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AMNOTAIICN FOKHAI 
AHC L0CA7ICN WITH 


TOP 


SIDE 


RESPECT TO 
TIOC MASK* 

BINARY 
LOCAIZCN OF 
TICK MASK 


COORDINATE DATA 
(LEADING BLANKS 
FORMAT SHOWN) 


n y ^ 


10000010 

00000101 

n 

V 

K 

E 

0 

5 

5 


10001000 

01011001 

V 

i 

% 

N 

0 

3 



•WHEN MSB • 1, ANNOTATION IS ABOVE OR TO LEFT OF TICK MARK WITH LEADING BLANKS. 
WHEN MSB - 0, ANNOTATION IS BELOW OR TO RIGHT OF' TICK MARK WITH TRAILING BLANKS. 

Flgurt 3.3-10. An Example of the Placement of TVo Tick Mark 
Coordinates and Their Corresponding Annotation 
with Respect to Fully Processed Image Data 
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lMf«. As shem «t the bottM of Flguro 3.3*10, tho sost tlgnlf leant bit la tha 
biaarj tick asrk location bytaa apaclfloa tha plaeanant aa4 fonat of tha 
eoordlaata data. Spaclfleallj, a "0" slgnlflaa tha annotation la althar balov 
or to tha right of tha tick nark with trailing blanks and a “I* algnlflas tha 
annotatloo la althar above or to tha left of cha tick nark with laadlag blanks. 
Tick naric annotation azamplaa for each of the nap projactlona am provided In 
Figure 3.3*111. 

In the annotation aajor frsaa, space has bean reaerved for 16, 25, 25, and 16 
tick narks on the top, laft, right and bottom sides respactlvely. In actual 
practice no more than tan tick marks vlll ba provided on each of the four sides. 
In minor frames one, tvo, four, axid six. Within each of these minor frames the 
tick mark data Is left Justified (with respect to the minor frame) and all 
unused data fields will be zero filled. The concluding minor frame (number 
seven) Is zero filled. The order of tick mark data, both In appearance In the 
respective minor frame and on the Image product, la summarized below: 


TICK MASK ZONE 

OSDER OF APPEARANCE 

Top 

Left to right 

Left 

Top to bottom 

Right 

Top to bottom 

Bottom 

Left to right 


3.3.6 IMAGE DATA 

The Image data section contains the radlomecrlcally corrected Image data as well 
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UTM Tick Mark (ASCII Notation) 


j X i 

X 


0 

3 

5 

1 ^ 

K 

M 

1 


E 




1 


1 ! 


3 blanks (trailing blank 
fomat) 


I Coordinate - ranges frsc CCO to 995 in 

j Increments ef 5; scale factor 

' ' Is 10*^ a (therefore* value shewn 

I represents 350,000a) 

Either N for Northing (sides) or 

E for Easting (top and bottoa) 

T 

Binary Location of the Tick Hark: 

Either Pixel Ntsber for Top or Bottca Edge 
or Line Nuaber for Left or Right Side 

NOTE: LEADING BLANK FORMAT IS AS IN FIGURE 3.3-10. 


Polar Stereographic Tick Hark (ASCII Notation) 


X ! + I 
Y ! - ! 


0 I 3 ! 5 


• ) 

' 5 I 

i I 


2 blanks (trailing blank 
femat) 


I Cocrcinatfe - sac* as in L’l:-: 

T 

Quadrant Sign ci Cocriintt* 

Either X or Y, both can appear on any edge 


Binary Lccation of litk Mark - cane as in V..-: 
NOTE: LEADING BLANK F0R.MAT IS SIMILAR TO FIGURE 3.3-10. 


Figure 3.3-11. ti:> 


>r.r.:txticr. 
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SOH Tick Mark (ASCII dotation} 


5 1» 


, i 1 blank (crailiag blank 

Ign for 7 j 

Coordlnaca rasga is from •90 co 490 for 7 and 

froD 1,000 to -5,000 for U; tcali 
J factor Is 10^ meters. 

Either 7 for top axxd bottom or U for sides 
Binary X^ocation of Tick Mark - saste as in UTM 

Uote; Leading blank format is similar to Figure 3.3-10. 


Figure 3.3-11. Tick Mark Annotation (continued) 
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as quality and calibration Information. Each major frama of Imaga data eontalaa 
all the pixels in a scan line from a single detector. All minor frames of Image 
data (as shown in Figure 3.3-12) begin with 8ix eight-bit bytes of standard 
Identification Information: sync pattern* minor frame count* and minor frame 

type code. This field Is followed by a 48-blt scan line identification (SLO) 
that uniquely Identifies each scan line. Thus* each minor frame of Image date 
has the first 96 bits reserved for Identification Information. The SLID format 
Is shown In Figure 3.3-13. Specifically* It contains the spacecraft time* a band 
Indicator* and a binary count. The 40-blt spacecraft tine updates every 
alternate mlrrow sweep (or every 12 major frames). To provide the unique scan 
line (major frame) Identification* a four-bit count Is utilized. The count 
starts at one and Is Incremented by one every major frame until the binary count 
reaches 12. The first scan line In an Image Is always from detector one and has 
a count of one. 

As shown In Figure 3.3-12* space for up to 3548 seven-bit pixels Is provided In 
each major frame (448 pixels In minor frames 0 through 6 and 412 pixels In minor 
frame 7). Compressed pixels will have been decompressed into seven-bit pixels. 
Six-bit pixels received In the linear mode have a zero as the MSB. 

For Landsat-D and D Prime* two options are available to determine the gain and 
bias values for each detector which are then used to radlometrlcally calibrate 
the Input Image data. Tht first uses the calibration wedge while the second 
uses histograms of Image data. Byte 147 In the header Indicates which option 
was used. The support data for each image data major frame contains both sets 
of gain offset values (see Table 3.3-10). A discussion of the radiometric 


/' 
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«• quality aod eallbraelott laforMCloa. Saeh uajor fr«M of laag* data eootalaa 
all tte pizala la a scan liaa froa a tlagla daeactor. All alaor fraaaa of laaga 
data (aa ahewa la Flgura 3.3-12} bagla with ala alght-blt bytaa of ataadard 
Idaotlfleatloa lafotaatioa: ayae pattara» alaor fraaa couat, aad alaor fraaa 
typa coda. Thla flald la foUovad bp a dfi-blt acaa llaa Idaotlfleatloa (SLID) 

3 

that uaiqualp Idaotlflaa aaeh acaa llaa. Thua, aach alaor fraaa of laaga data 
haa tha flrat 96 blta raaarrad for Idaotlfleatloa Inforaatlon. Tba SLID fotaat 
la ahova la Flgura'3.3-L3. Spaelfleallp* It eootalaa cha apaeaeraft tlaa. a baad 
iadleatorf aad a blaarp eouat. Tba 40-blt apaeaeraft tlaa updataa avarp 
altaroata alrror avaap (or aaarp 12 aajor fraaaa). To provlda tha ualqua aeaa 
llaa (aajor fraaa) Idaotlfleatloa, a four-bit eouat la utlllxad. Tha eouat 
atarta at oaa aad la laeraaaatad bp oaa aaarp isajer fraaa uacil clia blaarp eouat 
raaehaa 12. 

Aa abova la Flgura 3.3-12, apaea for up to 3548 aavaa-blt plxala la prorldad la 
aaeh aajor fraaa (448 pizala la alaor fraaaa 0 through 6 aad 412 pizala la alaor 
fraaa 7). Coapraaaad pizala will hava baaa daeMpraaaad lato aaaaa-blt pizala. 
Slx-blt pizala raealvad la Cha Uoaar aoda hava a zaro aa tha MSB. 

For Laadaat-D and D Prlaa, two optlooa ara avallabla to dataralaa tha gala ..ad 
blaa Taluaa for aaeh dataetor whleh aro chaa uaad to radloaatrleallp ealibraCa 
cha laput laaga data. Tha fine uaia cha eailbracioa wadga walla tha aaeood 
uaaa hlacograaa of laaga data. Bpta 147 Ja tha haadar lodleataa whleh opcloo 
waa uaad. Tha aupport data for a«ieh laaga data aajor fraua eoacalaa both aata 
of gala aad offaat valuao (aaa Table 3.3-10). A dlafjealoo of tha radloactrle 
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IS 


3232 biti 

1,^ 3136 bit! 


Seaa 

Line 

ZD 

448 louige Pixel* 

- Reference Plxure 3.3«13. 

Scan 

Line 

ID 

448 Image Pixel* 


Scan 

Line 

ID 

448 Image Pixel* 

• 

Scan 

Line 

ZD 

448 Image Pixel* 


Scan 

Line 

ID 

448 Iisage Pixel* 


Scan 

Line 

ID 

448 Image Pixel* 


Scan 

Line 

ID 

448 Image Pixel* 


«12 laagc Pixel* 


252 bit* 
of Support 


* Htfcrenc* Table 3.3-10 
Fraae of Inage Data 











































OWGINAL f * 

OF POOR QUALrrv 


MSB UB 


IS 

12 11 

8 7 4 3 0 

WORD 0; pS“ 

Ttd" 

“1 UD 1 TH 1 

15 

12 11 

8 7 4 3 0 

WORD 1; r CH 

1 TM 

l TIM I IS J 

15 

12 

8 7 4 3 0 

WORD 2; foS 

1 HMIL 

I BAND ! CTR 


vhtrt: HS ■ himdrids of diy« 

TD ■ tens of days 
ID ■ units of days 
TB ■ cans of hours 
DH • units of hours 
TM ■ cans of slnutas 
CM ■ units of slnutas 
TS * cans of saconds 
CS ■ units of fcconds 
HKZL ■ hundrads of sill.* at onus 
BAND ■ band Indicator bits) 

vhara: band 1 ■ 0001 

band 2 - 0010 
band 3 ■ 0011 
band 4 ■ 0100 

CTR ■ binary countar that Idantlflas 
aach of tha 12 acan llnas 
ganaracad during two mliror 
svaaps. Tha Una farchast 
along tha spacecraft path 
vlll ba given the highest 
scan Una nxjn^ar. This 
counter Is reset after 
every second svaep. 


Figure 3.3' 13. Scan Line Identification (SLID) Fomat 
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T«bl« 3.3*10. Support Data Elemanta 


Isaga Llaa 7 Bln 

Supporting Data Word* 

Data Vord 

1-4 1111111 


Description 


••I” fill bits 


5 


6 

0 

3 

7 

0 X X X X X X 

8 

0 WiVs*. 


9 

0 X X X X X X 

(CWV #1) 

10 

0 X X X X X X 

(CWV #2) 

u 

0 X X X X X X 

(CWV #3) 

12 

0 X X X X X X 

(CWV #4) 

13 

0 X X X X X X 

(CWV #5) 

14 

0 X X X X X X 

(CWV #6) 

15 

0 C> 0 0 0 0 X 



16 - 20 

0 0 0 0 0 0 0 

21 


22 

° “ 0 

23 

0 0 0 

24 

0 0 0 

25 

000 Xi3Xj4XjjXj2 

26 

000 X^jXjQX^Xg 

27 

000 X^XgXjX^ 

28 

000 XjX^X^Xq 

29-32 


33-36 



Original Lina Length: 

through Xg rapraoanta tha 

actual number of pixels in the 
original geoaatrically uncorrectad 
image scan line. 


Quality Code (See Flsure 3.3-14) 

Nominal Cal. Indicator: 

Contains a 1 bit for each Calibration 
Wedge substitution; exaxaple: 000100 

indicates that sample #4 was replaced 
by a nominal value. 

Selected Cal. Vedge Values (CWVs) 

Six binary numbers; one for 
each Calibration Wedge saisple. 

Binary Values ranging from 
0 to 63) 

Time Code Indicator: 

Contains a 1 bit if time code in 
SLID was calculated (i.a. • was 
not obtained from video data stream) 

Unused. "0" fill bits 

Cal. Wed^e Cain Value: 

X^^ through X^ represent the 

16-bit binary nxjaber applied 
in the radiometric correction 
process. Each value has a 
fixed binary point between 
positions Xxo and Xp. 

Cal. Vedge Bias Value: 

through Xq represent the 

16-bit binary number ** applied in 
the radiometric correction process. 
Each value has a fixed binary point 
between positions X 2 aiui X^. 

Histogram Cain Value: 

• Same format as Cal. Wedge Gain Value 

Histogram Bias Value: 

Same format as Cal. Vedge Bias Value 


•Left most bit of each data word is a ”0” fill bit 

♦♦Negative numbers (bit 15 « 1) are represented in two’s complement form (of 
the Integer atui fraction field together). 
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calibration options is given in Data Format Control Book, Voline VI: Products 

(reference paragraph 2.2.b). The calibration wedge option was utilized by all 
previous Landsats. The multiplicative and additive constants which are also 
used in the calibration process are given in bytes 3001-3048 in the second 
ancillary major frame. 

It should be pointed out that because of computational roundoffs and occatlonal 
dual entries in the decompreslon tables the radiometric calibration process is 
not uniquely reversible. 

A fixed number of fill pixels (with a value of 0)^^^^) are inserted in each major 
frame in front of the image pixels. The fill count is different for each band: 

Bard 1 75 Fill Pixels 

Band 2 73 Fill Pixels 

Band 3 71 Fill Pixels 

Band 4 69 Fill Pixels 

The actual number of image pixels in a scan line Is specified in the support 
data. Following the image data more fill pixels are entered to complete the 
major frame. The first eight fill pixels contain the end of line code (0000 0000 
7F7F 7F7F HEX), while the remainder have a value of 0)^^^. 

The trailing 252 bits of support data in the last image minor frame are composed 
of 36 seven-bit words containing information associated with each image scan 
line. These supporting data words are described in Table 3.3-10. The third data 
word gives a quality code for each image scan line. The possible quality codes 
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SCAN LINE 
QUALITY CODE 

OCTAL 

VALOE* 

BINAiir 

\ lEPRESENlAXlON 

Qq - Good quality 

Qj^ - Not used in 
Landsat-D 

000 

0 000 000 

Q 2 - Filled line 
on input 

007 

0 000 in 

Q 3 - Filled line 
on output 

070 

0 m 000 

1 1 

*Left most bit of the seven-bit scan 
fill bit as shown. 

line qxialicy word is e "0‘‘ 


To properly detect and Interpret a quality code In the presence of a one- 
bit error situation, the following rule is applied: 

W V 

If within either 1 or 2 there are not three like bits, 
then the bit value of the majority bits within each 
three-bit data word is applied to reverse the binary 
value of the minority bit. 




Figure 3.3-14. Illustrations of Quality Codes 
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callbratloa option* If glTtn in Dot* FonfC Control Book, Voluao VI: Product* 
(r«f*r*ac* p«r*gr*ph 2.2>b)« Th« cnlibrntlon w*dg* option un* utUlsod by *11 
pr«vlott« L*nd*nt*. Th* nultlpllentlv* nod nddltlvt eon*tnnt* vhlch *ro nl*o 
u*od la th* callbrntlon proc*** ar* given la byto* 3001-3046 In tb* *ccond 
nnclllnry major fr*ma. 

It fhould b« pointed out that b«cau*e of cnaputatlonal roundoff* and occaalonal 
dual entrle* In the decoapreselon tables th* radloaetrle calibration procea* la 
not nnlquely reversible* 

A fixed number of fill pixel* (with a value of 0 )j^qJ Inserted In each major 
frame In front of th* Image pixels. Th^ fill exmt is different for each band: 


Band 

1 

75 Fill Pixels 

Band 

2 

73 Fill Pixels 

Band 

3 

71 Fill Pixels 

Band 

4 

69 Fill Pixels 


I 

The actual number of Image pixel* la a scan lliw la specified In tb* support 
data* Following the laage data more fill pixel* are entered to complete th* 
major frame* The first eight fill pixels contain the end of litu code (0000 OOX 
7F7F 7F7F HEX), while the remainder have a value of 0)^^. 

Th* trailing 232 bits of support data in th* last image minor frame are composed 
of 36 seven-bit words containing information associated with each image scan 
line* These supporting data words are described in Table 3.3-lC. The third data 
word gives a quality code for each image scan line. The possible quality codes 
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mr« lllustratsd la Plgara 3.3>14. (Nets: Although quality coda y^g umj for 

prarlout Landsata, tha procaaaing of Laodaat-D aad P Prlaa data la handlad la a 
faahloa that doaa aot allow a coda alallar to to ba aaaaaaad. Howavar, to 
aalatala tha pravloua foraat, apaca la aclll rtaarvao la *.na trallar data for a 
quality coda luaaary couat for Q^.) 

A quality condlcloa of "good quality” ~ la assasaad when ao faulta are knowa. 
A quality condition of "filled llaa mi Input" ~ Q 2 , lo aaaaaaad whan tha output 
line wan aynchatically filled during tha data input procaaa» a.g>» due to a 
condition uch aa "aync loaa"* A quality condition of "filled Una on output" 

^3 la aaaaaaad whan tha output Una la aynthatlcally generated during tha data 
output procaia. In both thaae caaaa tha usual result is to repeat tha last Una 

which racalvad an aasassaanc of 

Tha quaUty coda hierarchy la ordered froa aost saware (Q^) least severe 
(Qq). When aore than one quaUty aasessaant affects tha output line, the aost 
sewere caseaaaant la assigned to tha output Una, l.a>, la assigned when both 
^2 Aod Q 3 occur* 

3.3.7 TXAILER DATA 

The trailer data provides counts that can be used for quaUty control purposes 
and thus gives a acasure of the quaUty of the laage data. An czaaple of a 
aajor fraae of trailer data la shown In figure 3.3**13. Tha data aleaenta that 
coaprlsa tha trallar data are provided in Table 3.3*11. 


3-6A 


.»ik1 


Minor 

Fraftt 


0 


3232 bits 


48 bits ► 

^32 bits 8 blta^ 8 bits 

^ (3184 bits) ► 

(398 bytes) | 

STNC 

Fattem 

Minor 

Frame 

Count 

Minor 

Fraae 

Type 

Code 

398 bytes of trailer data* 
Bytes 1 through 398 


snic 

Minor 

Minor 

Fraae 

396 bytes of trailer data* 

Pattern 

Fraae 

Type 

Bytes 399 through 796 


Count 

Code 



SYNC 

Minor 

Minor 

Fraae 

398 bytes 

of trailer data* 

Pattern 

Fraae 

Type 

Bytes 797 

through 1194 


Count 

Code 




SYNC 

Pattern 

Minor 

Fraae 

Count 

Minor 
' Fraae 
Type 
Code 

66 bytes of trailer 

data* 

Bytes 1195 through 1260 

4 Bytes 
of 

CHEOCSCM 

328 Bytes 
of 

Zero Fill 



SYNC 

Pattern 

Minor 

Fraae 

Count 

Minor 

Fraae 

Type 

Code 

Zero FUl 




SYNC 

Pattern 

Minor 

Fraae 

Count 

Minor 

Frame 

Type 

Code 

Zero FiU 


SYNC 

Pattern 

Minor 

Frame 

Count 

Minor 

Fraae 

Type 

Code 

Zero Fill 


SYNC 

Pattern 

Minor 

Fraae 

Count 

Minor 

Fraae 

Type 

Code 

Zero Fill 


*ByCft allocmcloni are described in Table 3. J**!! . 
Figure 3.3-15. One Major Fraae of Trailer 
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T&bU 3.3-11. 


Trailer Daca Elaaanta 


BYTES 

I 


2 


3 


4 


5-148 


148-153 


DATA 





Flag Indicating last scant (aach inaga) in a data 
interval: 

000)g - No 

377)g - Yes 

Flag indicating last scant (aach inaga) on this raal 
of taps; not used, always 0 

Zero Fill (not used) 

Geometric Modeling Flag: 

000) g ■ Precision Fit with Control Points 

377)g • Systematic Fit 

Inverse state covariance matrix. 

The inverse state covariance matrix is a 6 by 6 matrix 
containing statistical information about the 6 state 
variables; along track, across track, yaw, altitude, 
along track rata and across track rate errors. This 
trill provide a measure of the quality of the geometric 
correction process. 

The elements of the matrix are presented in the 
following order: 

Row 1, Column 1 
Row 1, Column 2 
Row 1 , Column 3 


Row 1, Column 6 
Row 2, Colinnn 1 


Row 2, Column 6 


Row 6, Column 6 

Each value is in the fl^'otlng point format. 

State vector components modeled. 

One byte is reserved indicating whether each of the 
six state vector components was modeled. An ASCII 
*Y* indicates the component was modeled, and ASCII 
'N* indicates it was not. The components will be in 
the following order: 

Along track error 
Across crack error 
Yaw error 
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BYTES 


DATA 


154-844 

845-860 


845-848 


oooiooo 

XX3C XXX. 


849 - 852 


077 Innn 
m XXX 


853 - 856 


007 000 




857 - 860 


070 000 


XXI HZ 


Altltuda trror 

Alone crack rata error 

Acroaa crack rata error 

Zero mi 

QuallCy Code SuBomry CounCa for the iaage (4counta, 

4 bytes per count) . Counta are in the Fixed Point 
Binary Fonoat discussed in paragraph 3. 2. 3. 4.1. 

SusBury Count of Qq valuns. 

First byte - 000).. octal value of Q.; second byte 
la not used; third and fourth bytes contain the 
total number of scan lines with this quality in the 
current iaage. 

SuBuiry Couac of values 

First byte ■ 077)^. octal value of Q^; second byte 

la not used; third md fourth bytes contain the total 
'mseber of scan lines vlth this quality in the 
current iaage 

Sumaary Count of Q 2 values 

First byte - octal value of Q.; second byte 

Is not used; third and fourth bytes '^contain the 
total number of scan lines vlth this quality in 
Che current Iaage. 


SuBBSiy Cotmc of Q. values 

First byte 070) gf octal value of Q^; second byte 

is not used; third and fourth bytes contain the total 
number of scan lines with this quality in the current 
image. 


861 - 864 


000 


XXX m 


Line Quality Map Word Count 

? “ g indicates that a quality map for entire 
image follows (starting in byte 865) or 
F ■ 366). indicating that a quality map for a 
partial image follows (starting in byte 865) . 
Second byte is not used. 

XXXXXX ■ line quality map word suia&ary count "N" 
(binary). The maxlmtan value of "N" is 


The line quality map contains a 4-byte entry for 
each group of consecutive scan lines chat have the 
same quality assessment. "N" gives the number of 
these entries. 
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BYTES DATA 

865 ;:o (864 -fAN) 


865-868 


9 

000 

XXX 

JSL. 


869-872 

873-1256 

1257-1260 

1261-1264 

1265-1592 


9 

000 

XXX 

XXX 


Q 

w 

XXX 

XXX 


XXX XXX 


XXX m 




First "Lina Quality Map Word” whara; 

Q • Octal valua of quality word (Qq" 

000) Q^ - 077) g. Qj - 007) g. Qg - 
070)g). 

Second byte is zero filled. 

EXXXZZ* count of the number of consecutive 
linage scan lines with quality code 
(binary) 

Second "Line Quality Map Word” 

3rd - 98th **Llne Quality Map Words” 

99th "Line Quality Map Word" 

All unused Lln« Quality Map Words are zero filled. 
CHECKSDM value for Trailer Data 

Zero Fill (not used) 
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A ■IfnlfieaBt dlff«r«nc* ftam tapes produced for previous Landsacs is that copy 
Capes vUl aoc eoatain parity count iaforaation in ainor fraas seven (7) of the 
cralXer aajor fraae* Copy tapes are identical to the original In every aspect. 
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Band 

BIL 

BSQ 

Bit 


Byt« 

CCT 
‘ CP 
cw 

Dctactor 


ECC 

EDC 

ED IPS 

EROS 

CCP 

CHIT 

cm 

GPS 

GSPC 


SECTION 4 

ABBREVIATIONS, AGRONTHS, SYMBOLS AND TERMS 

A eollcetloo of plzcli rcprootnclng « spoetral 

portion of a ocono 

Band Inttrlaavod bj Lino data format 

Band Saquantlal data fomat 

Tha laallaat alamant of binary, coDputer*‘lntalllglbla 

data 

A unit of data conalitlng of eight blta 
Coaputar Coapatlbla Tapa 
Control Point 
Calibration Hadga Valuaa 

A conpouanr of a eanaor that la abla to aanaa 
Incldant anargy In a raglon of tha aIactroaagnat>c epactrun 
Error Corraction Coda 
EROS Data Canter 

EDC Digital Image Proceialng Syatam 
Earth Easourcaa Obaarvatlon System 
Geodetic Control Point 
Goddard HDT Inventory Tapa 
Greenwich Mean Tlaa 
Global Positioning System 
Goddard Space Flight Canter 


4-1 


ORIGINAL PAGE IS 
OF POOR QUALITY 


65TDN 

BUT 

HOT-AM 

BEX 

BBS 

Intarval 


IGF 

IRZC-A 


Laodtat 

LSB 

MPTC 

Mirs 

MSB 

Pixel 

PS 

Bight 

Justified 

S/C 

Scan Line 
Scene 


Ground SegtMnc Tracking Data N^icwock 
Bigh Denaity Digital Tape 

Bigh Density Tape containing partially processed MSS data 
Bexadeciaalt base IB notation 
Horixontal Besaapling 

Set of contig\ious scan line iaagery eoaprised of one 

or aore scenes 

laage Generation Facility 

Inter*range Instniaentation Group standard tiae, 
foraat A 

Land Satellite (foxaerly EBTS ~ Earth Besoureeo Technology 
Satellite) 

Least Significant Bit 

Minor Fraae Type Code 

MSS Zaage Processing Subsystaa 

Most Significant Bit 

One iaage detector saaple 

Polar Stereographic Projection 

Technique of positioning data so that the least 

significant bit appears in the rlghtaost position 

Spacecraft 

The data produced by one cress crack aoclon of an 
active decsetor (a full scene vidth) 

One or acre spectral bands of data representing a 
18 Ska X 17Qka ground area 


A-2 


oRKsmw. PAffi ^ 

onOR QUAUTT 


r 


Stncor 

SOH 
Suath 
Swaap 
TDRSS 
Tick Hark* 

irrM 

VRS 

WRS 


An laagiag inacruaant (a aanaor nay conaisc of on* 
or aoro dacoetor*) 

Spaca Obliqua Narcator Projaeclon 
Tha Carrattrlal strip rlavad by tha ipacacraft 
Ona back and forth eyela of nlrror aovaaant 
Tracking and Data Ralay Satallita Syataa 
Positional aarks placad on iaagar to cnabla a 
location grid coordinata syataa to bo conatructad 
Thaaatic Mappar 

Uaivarsal Trans'vacsa Itercator Projaction 
Vartical Rasaapling 
Voi'ld Rafaranca Systoa 
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